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INTRODUCTION

There have been few published accounts of bird communities in
Montana,

Saunders (1914) published the first ecological study on

Montana birds; however, no quantitative population data were given.
Hoffmann (1958) prepared a useful list of the birds of Montana according
to habitat type.

Accounts by Hoffmann and Hand (1962) and-Davis (1963.)

were of a general nature.

Pattie and Verbeek (1966) discussed alpine

birds of the Beartooth Mountains, but gave no population density figures.
While forest avifaunas have not been studied intensively in Montana,,
there are a small number of studies in neighboring states.

Comparable

population data are given by Snyder (1950) for Colorado and by Salt
(1957) for Wyoming.

Other ecological studies include Hardy (1945) for

eastern Utah, Johnston (1949) for Idaho, Dumas (1950) for eastern
Washington, and Amman and Baldwin (1950) for Colorado.
It is obvious then that there is a gap in our knowledge of the
forest avifauna, especially with regard to breeding ecology.
present study

was undertaken to help fill this gap.

The

It was centered

on the Lubrecht Experimental-Forest, where the forest environments are
typical of much of ■Western-Montana and where a useful backlog of eco
logical data had already been accumulated.
The objectives of this study were:
(1)

to determine the density, distribution, and composition
of the breeding bird population in each of three forest
types.

(2)

to study the relationship within each forest type between
bird distribution and the vegetation pattern.

2

(3)

to study in detail the role of vegetation in territorial
male perch selection of all species breeding on the study
area „

(4)

to study in detail the foraging niche of all species
breeding on the study area.

(5)

to study any special interactions9 such as interspecific
competition, that might occur.

STUDY AREA

The study area is located on the North Fork of Elk Creek in the
Lubrecht Experimental Forest, approximately 40 miles northeast of
Missoula, Montana, (Fig. 1), and consists of three plots at an elevation
of 4,200 feet,

Douglas fir Forest Type
This plot (see Figs. 2 and 3) is a 44 acre gently sloping south
exposure of the Douglas fir type described by Habeck (1967) and Type 214
as described by the Society of American Foresters (1954).

Disturbance

by fire, logging, and grazing has altered the composition of this forest
to 72% Douglas fir (Pseudotsuga menziesii) , 22.6% ponderosa pine (Pinus
ponderosa) , 5.4% lodgepole pine (Pinus contorta), and a few scattered
western larch (Larix occidentalis) . The climax vegetation of this slope
will eventually be a mixture of Douglas fir and ponderosa pine (Habeck,
pers. comm,, 1968) . The soil is a minimal gray wooded formed over quartz
monzonite (Nimlos, 1967).

The average depth to bedrock is 24 inches.

The

vegetation pattern is broken by numerous shallow draws which contain small
clumps of Douglas fir and scattered shrubs of the following species:
buffalo berry (Shepherdea canadensis) , western chokecherry (Prunus
virginiana), snowbrush (Ceanothus velutinus), common serviceberry
(Amelanehier alnifolia), willow (Salix spp.), menziesia (Menziesia ferruginea), and mountain maple (Acer glabrum) .
Common grasses and forbs are bearberry (Arctostaphylos uvfl-ursi),
pine grass (Calamograstis mbescens) , arnica (Arnica cordifolia) , twin
flower (Llnnaea borealis) , wild strawberry (Fragaria virginiana) , spirea

4

Figo 1

General location of the study area,

H w y 200
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Fig.

Aerial photograph of study area.
The Douglas Fir Type is above, the
Lodgepole Pine Type is below.

t
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Fig, 3

Upper.

Open grassy area in Douglas fir type at Bll.

Fig. 4

Lower.

Old logging skid on lodgepole pine type.

■H

-JW
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Table 1
QUARTER METHOD VEGETATION ANALYSIS

Douglas Fir Type
Douglas
Fir

Ponderosa
Pine

Lodgepole
Pine

22.6

5.4

2946.3

1836.2

226.2

Av. Basal Area (sq. ft.)

77.3

154.3

78.0

Relative Density
(stems per acre)

38.1

11.9

2.9

Relative Dominance (%)

58.8

36.7

4,5

Percent Composition
Total Basal Area Per Species
(sq. ft.)

Total Trees Sampled
Grand Total Basal Area
Total Density (stems per acre)
Total Distance Between All Trees (ft.)
Average Distance Between Trees (ft.)

72

196
5,008.7
52.9
5,647
28.8

(Spiraea betulifolia) , bluebunch wheatgrass (Agropyron spicaturn) , Idaho
fescue (Festuca idahoensis), and needlegrass (Stipa richardsoni) .
Quantitative date on ground cover (Fig. 5) was obtained from the
records of the School of Forestry, University of Montana (Blake, pers.
comm ., 1968).

Lodgepole Pine Type
This plot is a 25 acre steep north aspect opposite the Douglas
fir type (Fig. 2).

The vegetation is an uneven-aged mixed dense stand

of lodgepole pine (48.8%), Douglas fir (33.1%), western larch (7.4%),
subalpine fir (7.5%), and Engelmann spruce (3,3%).
steep slope which levels near the top of a ridge.

It is located on a
The vegetation pat

tern is not uniform but broken up by various openings and forms a mosaic
of different tree associations (Figs. 10-19 in Appendix).

A ridge top

forming the southern boundary (Fig. 17) is composed of western larch and
Douglas fir (assoc. No. 8).
between 50-80 feet.

The overstory trees here vary in height

The ground cover is characterized by a thick mat of

bearberry in the openings.

Pinegrass, vetch (Vicia spp.), arnica, dwarf

huckleberry (Vaccinium scoparium) , lupine (Lupinus spp.), twin flower,
menziesia3 and bunchberry are also present.

One third of the way down

the slope there is a dense, stand of 20-30 foot lodgepole pine and
western larch (assoc. No. 10; Fig. 19).

The ground cover is sparse, the

dominants being pinegrass, arnica, and bearberry.
consists of lodgepole pine, Douglas fir, and larch.

Most of the slope
The ground cover is

mainly bearberry, arnica, pinegrass, mosses, huckleberry, and, in the
openings, buffalo berry.

The overstudy along the logging skids is mainly

western larch or lodgepole pine.

The ground cover includes pinegrass,
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Fig, 5

Quantitative plant data on the ground cover of
the Douglas Fir and Lodgepole Pine Types,

Plant Species

m

Douglas-fir Type

0

Lodgepole Type

Average Percent Cover

0

Antennaria racemosa

.Rosa woodsii
Calamagrostis rubescens

Vaccinium caespitosum

Mahonia repens

Achillea millefolium

Collinsia parviflora
Arctostaphylos uva-ursi

Apocynum androsaemifolium
Arnica cordifolia
Spiraea betulifolia

Valeriana sitchensis

Fragaria virginiana

Allium cernuum

Linnaea borealis

0»3

1^0

1

.$

1.0

Table 2
QUARTER METHOD VEGETATION ANALYSIS
Lodgepole Pine Type
Douglas
Fir

Alpine
Fir

La rch

Engelma;
Spruce

48.8

33.1

7.4

7.4

3.3

5,908.9

5,170.3

550.9

894.0

191.5

52.9

68.3

32.6

52.9

25.2

111.7

75,7

16.9

16.9

7.6

46.5

40.7

4.3

7.0

1.5

Lodgepole
Pine
Percent Composition
Total Basal Area Per
Species (sq. ft.)
Av. Basal Area (sq. ft.)
Relative Density
(stems per acre)
Relative Dominance (7o)

Total Trees Samples
Grand. Total. Basal Area
Total Density (stems peer acre)
Total Distance Between All Trees (ft.)
Average Distao.ce Between Trees (ft.)

120.0
10,954.7
228.8
1, 653.4
13.8
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Table 3
LODGEPOLE TYPE
Tree Associations
No.*

Abbr.

Description

■1.

ES (Fig. 1.0)

Pure Engelmann spruce.

2.

AF (Fig. 11)

Alpine fir is dominant; subdominants are
Engelmann spruce and Douglas fir.

3.

LPP-ES-DF-AF (Fig. 12)

4o

LPP-DF-L (Fig. 13)

The overstory consists of western larch
(50-70 feet tall) and scattered Douglas
fir. The understory is lodgepole pine
(15-40 feet tall). Fairly open.

5.

LPP-DF (Fig. 14)

Douglas fir and lodgepole pine are
present as codominants.

6.

LPP-L (Fig. 15)

Larch (50-75 feet tall) appears as the
overstory with lodgepole pine as the
unders tory.

7o

L (Fig. 16)

Widely spaced larch appears as the sole
member of the overstory. A sparse under
story consists of 2-20 feet lodgepole
pine and Douglas fir.

8.

DF (Fig. 17)

Widely spaced Douglas fir (40-65 feet
tall) appears as the dominant member of
the overstory. Western larch is an overstory subdominant. Lodgepole pine,
western larch, and Douglas fir (3-10 feet
tall) compose the understgry.

9„

LP-1 (Fig. 18)

Lodgepole pine (30-55 feet tall) appears
as the dominant. The understory consists
of Douglas fir, Engelmann spruce, alpine
fir and a small amount of western larch.

LPP-2 (Fig. 19)

Lodgepole pine (20-30 feet tall) appears
as a nearly pure dense stand.

10 .

Dominant species is lodgepole pine with
near equal amounts of Engelmann spruces
Douglas fir and alpine fir.

*T'he.se numbers refer to the tree associations on the territory maps of
birds occurring on the Lodgepole Pine Type.
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huckleberry, mosses, snowberry (Symphoricarpus albus), buffalo berry,
and alder: (Alnus tenuifolia) . At the bottom of the slope at the edge
of the North Fork, the overstory becomes a dense stand of Douglas fir,
Engelmann spruce (Picea engelmann!1) and subalpine fir (Abies lacio-

Fig. 5 shows quantitative data on ground cover obtained by the
School of Forestry, University of Montana (Blake, pers. comm., 1968).
Results of the Quarter Method analysis (Tables 1 and 2)s based
on trees of four inches or more DBH, indicate that the lodgepole pine
type is nearly five times as dense, as the Douglas fir type.
this method underestimates density.

However,

This forest type contains far more

saplings par acre than the Douglas fir type.

I believe this is a sig

nificant factor controlling both bird density and species composition.
A good example is the dense stands of short lodgepole pine (assoc0 10;
Fig. 19).

These areas are practically "deserts" to the bird life of the

lodgepcle pine type.

Only Spruce Grouse were frequently seen in these

stands.
If left undisturbed, the vegetation on this north-facing slope
would eventually reach a climax of Douglas fir and alpine fir (Habeck,
pers. comm.s1968).
Most bird studies in lodgepole pine forests have been in nearly
pure, or only slightly altered stands (see Salt, 1.957; Snyder, 1950;
Webster, 1968).

In contrast

the lodgepole pine forest in the North

Fork of Elk Creek is not pure and has been highly modified by man.
1927

In

the. area was logged and as a result there are numerous clearings

where there were logging skids (Fig. 4).

Mostly western larch and

Engelmann spruce were removed.

In the summer of 1929 a forest fire

occurred throughout the North Fork area.
of lodgepole pine became established.

Following this

a heavy stand

The trees are now about 30 feet

tall and lodgepole pine is the most numerous species on the north facing
slope.

No reference could be found of bird studies undertaken in ripar
ian habitats of the type found in the North Fork of Elk Creek.

A some

what similar habitat was studied by Baida (in litt.3 1968)9 in northern
Arizona.
My plot was not large enough in 1967 (only 3.2 acres) so it was
substantially enlarged in 1968 to cover 20 acres of creek bottom.

The

area extended from 300 feet, east of the mouth of the North Fork of Elk
Creek to two miles upstream.
The creek bottom consisted of two distinct portions -- a heavily
grazed (Fig. 6) part,, and a larger moderately grazed portion (Fig. 7).
These two parts were classified under a single habitat for two reasons:
(1) the bird populations of both parts were very similar, and (2) the
heavily grazed portion extended over only I,100 feet of the more than
10,000 feet of creek bottom censused.
The creek bottom is bordered on the south by the lodgepole pine
type and to the. north by the open Douglas fir type.

Between the riparian

and the Douglas fir type there is a well-used road and an old (1927)
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Fig. 6

Heavily grazed creek bottom*

Fig. 7

Moderately grazed creek bottom.
present.

Note loss of Dogwood Zone*

Note Dogwood Zone still
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The vegetation o£ the creek bottom consists of a moderately dense
stand of alders and dogwood (Cornus stolonifera) (Fig. 7).

Throughout

most of the creek bottom distinct alder and dogwood zones can be seen
(Fig. 7).

In the heavily grazed portion., most of the dogwood zone has

been eliminated (Fig. 6).

There are also small amounts of elderberry

(Sambucus caeru'lea) and quaking aspen (Populus tremuloides) scattered
along the drainage.,

The ground cover of the open grassy area north of

the creek, is composed of huckleberry3 buffaloberry, snowberrys.wild
strawberrypenstemon (Penstemon spp.)3 and a well-developed turf of
Kentucky bluegrass (Poa pratensis)0 timothy (Pheleum pratense)

and

downy chess grass (Bromus tectorum) . The creek itself is lined with
fallen logs and other debris (Fig. 8).

Other Vertebrates on the Study Area

The blind snake (Leptotyphlops dulcis) was found twice in clear
ings on the. Douglas fir type and the garter snake (Thamnophis sirtalis)
was observed in the riparian.
Mamma1s
The red squirrel (Tamlasciurus hudsonicus) , yellow-pine chipmunk
(Eutamias amoenus)s Columbian ground squirrel (Citellus columbianus)3
and. deer mouse (Peromyscus maniculatus) were the most common rodents.
Small numbers of the golden-mantled ground squirrel (Citellus lateralis)
were present in rocky areas on both the. Douglas fir and lodgepole pine
types.

The. yellow-bellied marmot. (Marmota flaviventris) was present in

small numbers in rock piles on the Douglas fir type.

The red-tailed
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Fig,

Alder-dogwood creek bottom showing fallen logs
and other debris„

Fig.

Creek bottom showing well-used road and old
railroad bed (left)„
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chipmunk (Eutamias ruficaudus) was recorded in the lodgepole type.

The

masked shrew (Sorex cinereus) , vagrant shrew (Sorex vagrans), flying
squirrel (Glaucomys sabrinus), bushy*tailed woodrat (Neotoma cinerea)3
Gapper red-backed vole (Clethrionomys gapperi) , mountain phenacomys
(Phenacomys intermedins), and porcupine (Erethizon dorsaturn) were
reported by other sources as occurring in the lodgepole pine type.
The snowshoe hare (Lepus americanus) was common on both slopes.
The coyote (Canis latrans), bobcat (Lynx rufus), and badger (Taxidea
taxus) were also present on the study area.

The black bear (Ursus

americanus) probably occurred on the study area in spring and early
summer and was especially common in August (B. Timpano, pers. comm.,
1968), when they were consuming large numbers of kinnikinnick berries.
Small unidentified bats were seen only along the riparian.
The most common cervids present were the white-tailed deer
(Odocoileus virginian/us) and the mule deer (Odocoileus hemionus) .
Both species made regular trips to the creek in early morning and late
evening.

During several winter visits, no deer sign was observed.

Elk

(Cervus canadensis) were present in very small numbers throughout the
winter, but became more numerous in March and April.
observed from May through August.

No elk were

One bull moose (Alces a Ices) was

seen in June, 1967, west of the Douglas fir plot.

Climate
Weather data was obtained from the Greenough weather station
(nine miles away) and from the data collected in the North Fork by
Dennis Kelly (pers. comm., 1968).
one-half mile from the study area.

Kelly's readings were taken about
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The average yearly precipitation at Greenough from 1957 to 1967
was 17.28 inches (Steeles 1967).

Precipitation in the North Fork for

the spring and summer of 1.967 and 1968 is shown in Table 4 (in Appen
dix) , Snow usually begins to accumulate during early November.
remained longest on the south side of the creek bottom.

Snow

Snow depths

were about the same for both years (Tables 5 and 6, in Appendix), but a
warming trend in late February, 1968, removed most of the snow on the
Douglas fir type and greatly increased snow-melt rate for the remainder
of the spring in the other two habitats.
Average daily temperatures for March, 1968 were much higher than
those of March, 1967 (Table 7).
about the same for both years.

April through June temperatures were
Temperatures from March through June

were slightly lower on the lodgepole pine type than on the Douglas fir
type.

METHODS

Population Determination
The spot-map method described by Williams (1936) and by Hall
(1,964) was used to census bird populations.

Since the study of ecolog

ical niche and territoriality were other major objectivess a grid was
made on the study area to facilitate accurate mapping of observed sing
ing males „
On both the Douglas fir and lodgepole pine sites, a grid consisted
of 14 lines of three“foot wooden lath stakes designated by the letters A
through N and spaced 100 feet apart.

The 100 foot stakes were identified

both by blue flagging attached to the top of the stake and by black
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Fig „ 1

Pure Engelmann spruce.

Fig. 11

Alpine fir, spruce and Douglas fir,

Pure Engelmann spruce (Association No.l)

Alpine fir, spruce,
and Douglas-fiir.

18b

Fig, 12

Lodgepole pine3 spruce-Douglas fir, alpine fir

Fig, 13

Larch3 lodgepole pine-Douglas fir

Lodgepole pine, spruce, Douglas-fir,
and alpine fir. (Association No. 3)

Lodgepole pine,
larch, and
Douglas-fir.
(Assoc. No.4)
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Fig„ 14

Lodgepole pine and Douglas fir.

Fig, 15

Larch and lodgepole pine.

vr •i..
Douglas-fir and Lodgepole pine.
(Association No.5)

V/estern larch and lodgepole
pine. (Association No.6)
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Fig. 16

Larch, lodgepole pine and Douglas fir.

Fig. 17

Douglas fir, larch, and lodgepole pine.

Western larch, lodgepole pine, and
Douglas-fir. (Association No.?)

Douglas-fir. western larch, and lodgepole
pine* (Association No.8)
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Fig. 18

Lodgepole pine9 Douglas fir,, spruce
alpine fir and larch.

Fig. 19

Lodgepole pine.

Lodgepole p i n e , Douglasfir, spruce, alpine fir.

Lodgepole pine.
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lettering indicating the position on the gird (for example:
etc.).

A-l, A-3,

Red-topped stakes (only on Douglas fir type) indicated 50-foot

intervals.

A sample census sheet is in the Appendix (Fig. 84).

Censuses were taken as soon as there was enough light to see
birds and consisted of walking slowly along alternate grid lines.

For

example., the first line to be cruised was "B,11 then "D" and so on.
Singing males were recorded by locating their position on a mimeographed
map of the grid.

Abbreviations were used to denote species.

The riparian habitat which consisted of a 1.9 mile by 100-foot
wide strip of creek bottom was gridded by a single line of three-foot
red-topped lath stakes spaced 100 feet apart and numbered 1 to 100.
The stakes were placed approximately 50-75 feet from the edge of the
creek.
Within this habitat a census consisted of walking slowly along
the outside of the row of stakes and locating all singing males that
occurred in the riparian.

Birds normally considered breeding in the

riparian., but observed singing outside it were also counted.

Determination of Territory Boundaries
Territory boundaries were determined in several ways.

By using

a map summarizing all the observations of territorial males for a par
ticular species on one plot., certain groupings of observations often
occurred which usually indicated the extent of the territory.

This

can only be done if the observer is intimately familiar with the birds
and the study area.

Some species, especially juncos. Chipping Sparrows,

and Western Tanagers required extra observations to determine territory
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boundaries.

In such cases, it was necessary that the observer locate

and follow (at a distance) the birds in question until enough observa
tions were obtained to completely delineate the territory.

Oftentimes,

fights or increased singing between two territorial males at the bound
ary of their territories gave the best information. This phenomenon was
best illustrated by two Warbling Vireos on the Douglas fir type.

Loca

tion of nests often helped delineate territory boundaries and validated
the mating of a territorial male.
The calculated number of territories on the study area was deter
mined by summing those territories whose perimeters lie entirely within
the study area and by adding a percentage of each territory lying only
partially on the study area.

This percentage was derived by calculating

the average size of whole territories and by observations of males hold
ing these partial territories.
The area (in acres) of each whole territory was measured with a
planimeter.

Only those territories with well-grouped observations were

used.

Analysis of the Spot-map Method
A brief analysis of the sources of error in the spot-map method
is necessary for the accurate interpretation of census results.

Al

though this method has been criticized by some, authors (Nicholson, 1931;
Zimmermann, 1932; Lack, 1937; and Davis, 1964), it remains as the most
efficient way of sampling a breeding bird population and is endorsed by
Palmgren (1930), Kendeigh (1947), Enemar (1959), and Hall (1964).
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Enemar (1959) lists five factors which affect the efficiency of
the census.

They are;

weather, speed of observer, human judgement,

time of day, and date of survey.

The weather factor can be made con-

stant by censusing only on clear to partly cloudy days.

The speed of

the observer should be slow, quiet, and deliberate.

song intensity

If

is low, the observer can compensate by cruising at a slower rate.
Optimal judgement occurs when the observer is familiar with the terrain
and with bird songs and has received adequate sleep.

Censuses should

occur at the height of the breeding season and be taken

soon after sun-

rise.
Factors inherent in a bird population may also affect census
results.

Overestimation may result if double-counting occurs or when

migratory or regular visitors are counted as territorial males.

Under

estimation may occur when there are secretive species such as the varied
thrush, or when males located in an area where that species is densely
populated escape registration.
If censuses are carefully made, the results are reliable within
10 percent (Kendeigh, 1947).
The size of the study area is important.
gests a minimum of 25 acres.

Kendeigh (1961) sug

Oelke (1.966) lists several European

habitats, the acreage, and the number of visits required to adequately
sample the bird population0
.
1.

woodland fairly open with shrubs or orchards 50 acres, 15
visits

2 . woodland more open, 20 acres, 10-12 visits
3.

woodland, rich undergrowth, 20 acres, 10-12 visits

In this light, the sizes of my study plots seem to be adequate.

Daily Singing Pattern
In order to determine the daily singing pattern., several song
intensity counts were made to determine peaks of calling.

This was

done by recording on a hand counter all bird songs regardless of species
heard on the study area.

Counts lasted ten minutes and were taken on

the hour (for example3 10-10:10 AM) beginning at 4:30-5 AM and continu
ing until the last, call was heard.

In order to obtain the early morn

ing (4:30-6:30 AM) and late evening (9-10 PM) peaks3 counts were made
every half-hour.

Song Initiation
The order and time each species commenced singing in the morning
was studied by recording the species and time at which it first sang.

Foraging Niche
A method described by MacArthur (1958) for determining differences
in feeding positions for wood warblers was modified and used in this
study.

The. basis for the method is the number of seconds a bird feeds in

a particular zone of the tree canopy.

There are 16 zones varying with

the position on the branch and height from the top of the tree.

Each

branch is divided into a basal part (B)3 the bare part near the trunk;
a middle part (M); and a terminal part (T) consisting of small branchletss needles, and buds.
of these zones.

Figure 20 shows a diagrammatic representation

Figure 21 is a simulated Douglas fir branch showing the

basal3 middle,, and terminal parts.
A certain amount of bias may have entered the study at this point.
Due to the dense tree canopy on most of the lodgepole type and the

clumping of Douglas fir on the Douglas fir type, birds foraging on the
basal and middle positions were often overlooked. Douglas fir, subalpine
fir, and Engelmann spruce were the most troublesome.

To compensate,

individual birds were observed for extended periods of time so that all
positions could be located. MacArthur (1958), who faced the same visi
bility problem, concluded that this technique, yielded valid comparative
estimates. Another difficulty encountered by both the author and
MacArthur was of obtaining adequate quantitative data for foraging
warblers, kinglets, and chickadees. Their nervous behavior and the
vegetation density made observing difficult.

Singing-Post Selection
The method described by MacArthur (1958) for foraging niche deter
mination was modified and used to determine singing post-positions.
MacArthur8s study area in Maine was a coniferous forest with tree heights
between 50 and 60 feet tall.
ten feet.
stand.

For this reason, he used height zones of

However, the coniferous type in this study is an uneven-aged

Therefore, percent of tree height was used instead of height

zones (Fig. 20).

A1 so, number of calls per position was used instead of

number of: seconds foraging.
The number of calls per position was registered in the small
squares at the right of the data sheet.

Distance from the tree top was

recorded in the top row of squares of each set.

Each time a bird

changed position, the next square to the right was used.
changed trees, the next set was used.

If the bird
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Fig. 20

Diagrammatic representation of the 16 foraging
zones in a generalized conifer.

The number scale

on the left is percent of total tree height.

Fig» 21

Diagrammatic representation of a generalized
conifer branch showing the basal (B), middle (M),
and terminal (T) feeding zones.
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The Quarter Method described by Curtis and Cottam (1962) was
used to obtain relative frequency, density, percent composition, bqsql
area, and dominance values for tree cover on both the Douglas fir and.
lodgepole pine sites. In addition, tree heights and the distance from
the ground to the first live branches were measured for each tree
sampled.

At each sample point the nearest tree was aged by means of

an increment core, or in the case of seedlings, was estimated by count
ing branch whorls,

RESULTS

The Winter Population
The Ruffed Grouse, Spruce Grouse, Pileated Woodpecker, Hairy
Woodpecker, Red-breasted Nuthatch, Mountain and Black-capped Chickadees,
Clark Nutcracker, and Golden-crowned Kinglet wintered on the study area
during the winters of 1967-68.

All these species were most commonly

seen on the Douglas fir type.

An additional permanent resident, the

Great-Horned Owl was heard several times about one-half mile from the
study area.

A freshly killed snowshoe hare found on January 23, 1968

near the study area indicated owl activity.

The hare had been eaten on

top of a tall stump where owl droppings were found.
The Pine Siskin, Evening Grosbeak, Pine Grosbeak, Red Crossbill,
Gray-crowned Rosy Finch, and Bohemian Waxwing were seen in the near
vicinity of the study area.

A flock of 25 common redpolls was seen

about two miles northwest of the study area.

Spring Migration
The first summer residents to arrive on the study area were the
varied thrush on February 27, 1968 followed by the winter wren and Oregon
junco during the first week of March of both 1967 and 1968.
species were seen most often along the creek bottom.

All three

A junco and a varied

thrush were heard singing for the first time on February 273 1968.

Table

8 gives the arrival dates of the remaining breeding birds of the study area.
In generals, arrival dates were earlier in 1968 than in 1967.
On several occasions a small "wave" of migrants passed through the
study area.
1968.

One such wave traveled through the Douglas fir type on May 9,

It contained Audubon and Townsend Warblers.

seen near R-14 along the road next to the creek.

Another "wave" was
This flock contained

Audubon Warblers, Chipping Sparrows and Brewer Sparrows.
rare in the Lubrecht Forest, was al^o seen.

A Lark Sparrow,

All these birds foraged in

small Douglas firs and on weed seeds in the grassy meadow.

Several chip

ping Sparrows and the Lark Sparrow gathered grit on the dirt road.

TERRITORIALITY

The concept of territorialism is basic to any study of avian popu
lation ecology.

Although there are several types of bird territories, a

general definition is that a "territory is any defended area" (Nice, 1941).
There have been many fuctions assigned to the territory.
function is defense of the pair, nest and young.

A chief

It may also bring the

pair together and maintain the pair bond (Nice, 1941).

Territory may

also serve as a form of population control (Tinbergen, 1957; Orians,
1961; Tompa, 1962; and Wynne-Edwards, 1962).
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Table 8
ARRIVAL DATES OF BREEDING BIRDS OF THE NORTH FORK
Year 1968

Species

Year 1967

Varied Thrush

Feb.

Feb o 27

Oregon Junco

-

Ma rch 2

Winter Wren

March 1

March 1

Townsend Solitaire

March 15

March 15

Rob in

April 16

April 16

Williamson Sapsucker

-

April 18

Ruby-crowned Kinglet

April 22

April 19

Red-shafted Flicker

April 14

April 21

Solitary Vireo

May 12

May 1

Audubon Warbler

May 4

May 2

Hammond Flycatcher

May 14

May 3

Chipping Sparrow

May 18

May 9

Western Tanager

May 20

May 11

Dusky Flycatcher

May 14=20

May 18

Warbling Vireo

May 20

May 18

Swainson Thrush

May 20

May 18

MacGillivray Warbler

May 23

May 21

Hermit Thrush

May 14=20

May 20

American Redstart

May 24

June 2

Evening Grosbeak

June 22*

June 14*

Pine Siskin

June 22*

June 14*

*Eve.ning Grosbeaks and Pine Siskins were seen flying over the area all
springs, but first appeared to be territorial on about June 22 in 1967 s
and June 18 in 1968,

SPECIES ACCOUNTS

SONG SPARROW
lelospiza melodia'

Foraging Niche
Nice (1957:7) reports the diet of this species includes 66% plant
material and 34% animal matter.

Vegetable matter is largely weed seeds.

Insects make up most of the animal matter.
and millipedes are also taken.

Berries s spiders s snails j,

"From May to August insects compose more

than half the food."
Favorite feeding sites occur on moist ground near water or on
vegetation near water (Grinnell

and

Miller3 1944) .

I found Song Spar

rows feeding on the ground near

the

creek and in nearby dogwoods.Idid

not observe the species feedingon spruce budworm.

Nest Site
The nest may be placed in a depression in the ground or in low
vegetation (Nice3 1937).

I found no nests of this species.

Riparian
Males probably arrived during the last week of March and the
first week of April.

Nesting phenology was not determined.

Territories of the two breeding males (Fig. 22) included

the

riparian and a narrow band ofgrassy meadow on the edge of the riparian.
Males were difficult to observe because singing-posts were usually
located in dogwood thickets and the birds were difficult to approach.
Most activity9 including foragings occurred on the ground in the lower
dogwood zone.

Birds rarely left the riparian.
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Nice (1937°151) listed several requirements for the territory,
stating that it "may have many trees, one tree or none at all; it may
have shrubs and it may have weeds.
sisted merely of weeds and tin cans.

A few territories on bluffs conOthers were in willow woods with

little undergrowth9 here the debris from floods served as shelter for
nesting."

She found most territories to be smaller than 0.5 acres.

In contrast3 the territories of the two males on my study area were 1.0
and 1.3 acres in size.

I attribute this to the narrowness of the creek

bottom and the relatively sparse ground cover.

CHIPPING SPARROW
(Spizella passerina)

The published record of the diet shows that the Chipping Sparrow
prefers insects of the orders Homoptera, Orthoptera, Coleoptera, Hymenoptera, Hemiptera, and members of the class Arachnida. The diet swit
ches from 987o plant in winter to 34% plant in spring (Marten, ej: al.9
1951) . In the present study, I observed this species feeding on the
larvae of spruce budworm.
My observations agree with those of Salt (1953, 1957) that the
Chipping Sparrow must be classified as a ground feeder.
feeding occurred in grassy openings.

Most ground

In addition, this species was

often observed feeding on spruce budworm larvae at the terminal and
middle branch positions of Douglas fir and Engelmann spruce.
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Fig, 22

Territories of the Song Sparrow

sO No SPARROW
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Nest Site
Salt and Wilk (1966) mention that nests are most often
trees and bushes, rarely above 5 feet.
were below 5 feet. Of eight
two were found below 5 feet.

in small

My results show that few nests

nests found on the Douglas fir types only
Of these two9 one was 1,5 feet up in a 4L

foot Douglas fir3 and the other was at the terminal part of a branch 4
feet up in a 25*=foot Douglas fir.

Nests were most often constructed at

the terminal portion of Douglas fir branches less than 15 feet from the
ground.

Occurrence on Study Areas
•Douglas Fir Type
The Chipping Sparrow is found throughout the open parts of the
Douglas fir type.

There it is the most abundant breeder.

This species arrived on the Douglas fir type on May 18

in 1967

and May 9 in 1968. Nesting began in the second week of June in 1967
and a week earlier in 1968.

From the time when most of the resident

Chipping Sparrows arrived to about the time, of incubation (mid-June) 3
distinct
tions.

"communal" feeding areas were formed at three major loca

Two of these locations were large grassy clearings about two-

thirds of the way up the slope.

The other area was a grassy area lying

between the Douglas fir type and the riparian (Fig. 9).

During the

evening hours (1-3 hours before dark)9 there was a break-down of terri
toriality among most Chipping Sparrows.

Groups of 5-15 birds, presum

ably of both sexess gathered in the clearings to feed on the ground.
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Males established territories most often in open areas where
there were either clumps of conifers or where conifers were widely
spaced (Fig, 23).

All territories contained openings.

Territory size

on the Douglas fir type in 1967 varied from 0,6 to 1.9 acres with the
average being 1.25 acres (Table 14).
same in 1968 (average 1.12 acres).

Territory sizes were about the
Slope did not seem to influence

territory selection.
Favored singing posts were the terminal portions of conifer
branches, usually Douglas fir (Fig. 26).

Chipping Sparrows whose terri

tories contained few conifers frequently utilized rocks, stumps or other
protruding objects for singing posts.
often used.

Dead branches of conifers were

In such cases, the middle portion of the branch was used

instead of the usual terminal position.

Lodgepole Pine Type
Salt (1957) found high densities of this species in lodgepole pinespruce fir forests where the canopy was interrupted by rock outcrops
and windfalls.

In Colorado, Snyder (1950) reported no Chipping Sparrows

from a nearly pure stand of lodgepole pine at an elevation of 9,500 feet.
Chipping Sparrows were not common in this forest type.

This

species arrived later on this forest type than on the Douglas fir type;
five days later in 1967 and 15 days later in 1968 (Table 8).
Territories were found only where the canopy was opened because
of widely scattered trees or by the presence of logging skids or rock
piles (Fig. 24).
(Figs. 4 and 17).

All territories included openings in the tree canopy
Only the largest clearings were utilized.

Favored
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singing posts were terminal portions of conifers but at lower levels of
the tree canopy than those held by Chipping Sparrows on the Douglas fir
type.

Bird's were more conspicuous on low branches because of the dif

ference in tree life-form on the lodgepole pine type.

Dead branches

were preferred singing posts.

There are no references in the literature of bird censuses of
this type of riparian.

However, Dumas (1950) reports Chipping Sparrows

breeding in brushy river bottoms in southeastern Washington; but absent
in "small, rapid, and cold streams in the Blue Mountains."

In that

habitat, he states that the "forest nearly forms a closed canopy over
the narrow streams keeping the water in semishade.
Although Chipping Sparrows frequently foraged on the ground in or
adjacent to the riparian, only one territory was found in this type.
This territory was located in the widest part of the riparian and in
cluded an open over-grazed grassy clearing bordered by alders and
cottonwoods.
No other male Chipping Sparrows were found singing in the riparian.
No conflicts between Chipping Sparrows were observed in this habitat and
since small groups (4-6 birds) of this species were often seen foraging
in this type, I have concluded that the riparian was a "neutral" feeding
area.

Competition
Intraspecific
This species appeared to be one of the most pugnacious of the breed
ing birds of the North Fork.

Conflicts at territory boundaries were common.
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Interspecific
On one occasion in June 1967s, I observed an interaction between a
male Chipping Sparrow and a male Dusky Flycatcher.

The Chipping Sparrow

began singing from a favorite singing perch of the flycatcher.

As soon

as the flycatcher returned to the perch, a brief scuffle, occurred at
which time the Chipping Sparrow was driven off.

The flycatcher returned

to the perch and began to sing at an increased rate.

This incident

occurred at the. edge of the sparrow5s territory but well within the fly
catcher °s territory.
Another conflict was observed between a male Solitary Vireo and a
male Chipping Sparrow.

On two occasions the Sparrow was chased from-the

vicinity (the Vireo nest). The territories of the two species overlapped where this conflict occurred.
Competition for food is most likely to exist between Chipping
Sparrows and Oregon Juncos. Both are ground feeders with similar diets.
Howevera according to Martins et |H. (1951), the Chipping Sparrow diet
contains a higher percentage of insects in spring and summer than does
the Oregon Junco diet.

Furthermoreforaging areas of Chipping Sparrows

were restricted to open areas while Oregon Juncos showed little restric
tion,

I have found no evidence of competition between these two species.
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Fig, 23

Territories of Chipping Sparrow on Douglas Fir Typ*

Fig, 24

Territories of Chipping Sparrow on Lodgepole Pine Type
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Fig, 25

Territories of Chipping Sparrow on Riparian,
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OREGON JUNCO
(Junco oreganos)

Foraging Niche
The Oregon Junco feeds most heavily on plant material. The in
sects eaten make up less than 407, of the total year's diet (Martin, et,
al„s 1951) . On my study area-, this species frequently consumed spruce
budworm larvae.
This species is mainly a ground-seed feeder (Salt, 1957)-.

On

the study area., it occasionally obtained insects from tree or shrub
foliage.

In conifers, it utilized the middle and terminal branch

positions at lower levels of the tree.

"Nest Site
Several authors (Wilk and Salt, 1966; Grinnell and Miller, 1944;
and Pearson, 1936) classify this species as a ground nester.

In cor

roboration, all nine of the nests I found were located on the ground,
and all were located in depressions in thick ground cover, usually
'kinnikinnick.

These nests were located under projecting rocks surrounded

by kinnikinnick.

Occurrence on Study Areas
Douglas Fir Type
Oregon Juncos arrived on the study area during the. first week of
March in both 1967 and 1968.

Nesting began the third week of May.

The

population density increased slightly between 1967 and 1968 (Tables 10
and 11).
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Territories always included clumps of conifers (Fig0 28).
tory size varied from 0.8 to 3.2 acres.

Terri»

The average was 1.84 acres.

Males sing most frequently from the top of a conifer or from the terminal
position of branches in the upper 30% of the tree (Fig. 27).

Males sang

for extended periods at one singing perch.

Oregon Juncos were the most common breeding bird on this forest
type.

Territories (Fig. 29) were located throughout the study plot and

I could not detect a preference for either specific kinds of tree associ
ations or particular physiognomic features.

The only requisite seemed to

be thick ground cover (for example, kinnikinnick).

Riparian
No territories of this species were found in the riparian habitat.
However, Juncos with territories near the riparian were frequently
observed feeding in the loose duff, fallen logs and other debris forming
the riparian floor.

Competition
Competition for food is possible between the Oregon Junco and the
Chipping Sparrows, but differences in choice of feeding areas reduces
this chance.

Singing posts are similar but the Junco tends to choose

taller trees from which to call.
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Fig. 28

Territories of Oregon Junco on Douglas Fir Type,

Fig. 29

Territories of Oregon Junco on Lodgepole Pine Type.
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Fig, 26

Favored singing-posts of Chipping Sparrow

Fig, 27

Favored singing-posts of Oregon Junco
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PINE SISKIN
(Spinus pinus)

Foraging Niche
The diet of this species is varied.

The animal diet consists

mainly of caterpillarss aphids9 spiders and other insects.

Plant food

is mainly filaree, pine and Douglas fir,, thistle, alder, and sunflower
(Martins £tt«|l<>s 1951).

I examined the crops of two Pine Siskins col-

leeted during the second week of June while they were feeding in Engelmann spruce.

They both contained many spruce budworm larvae.

Pine Sis

kins were also commonly observed feeding in alders along the creek bottom
and on the ground in the grassy area between the Douglas fir type and the
riparian.
Salt (1957) concluded that the foraging level of the Pine Siskin
is the crowns of conifers.

I found, similarly, that this species fed in

the crowns of Douglas fir, western larch, alpine fir, and Engelmann
spruce.

In addition, however, I found that the feeding position may be

modified by food availability.

Large numbers of Pine Siskins (about 150

in two miles of creek bottom) which arrived during the third week of May
and until the third week of June, fed exclusively on weed seeds on the
ground.

In mid-June, a reduced number of these birds began feeding on

spruce budworm larvae in conifers.

Nest Site
The nest is usually located 20-30 feet up in a conifer (Pearson,
^.936).

Two nests of this species were found, each near the end of a

horizontal branch about 15 feet down from the top of a 50-foot Douglas fir.
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Occurrence on Study Areas
Douglas Fir Type
Pine Siskins arrived on the study area to establish territories
during the second week of June in both years, and nesting occurred a
week later.
Territories consisted of only a small area around the nest site.
Male courtship flights were frequently observed near the female.

During

such flights c, males would "chatter" and fly circles around the female.

1 could not detect a definite preference for any particular tree
association in this habitat.

The logging skids appeared to have no

effect on the distribution of Pine Siskin pairs in the lodgepole pine
type.

Riparian
The riparian habitat was used only as a feeding and escape area.
Feeding took place at all levels, both on the ground at the edge of this
habitat and throughout the alders and dogwoods.

I do not believe that

the riparian habitat exerted any significant effect: on the Pine Siskin
distribution.
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CASSIN FINCH
iarpodacus cassinii)

Grinnell and Miller (1944) found that buds, especially of conifers,
are preferred but some ground feeding occurs.

1 found that this species

commonly foraged on some type of weed or grass seeds on the ground.
They occasionally foraged in.conifers.

This agrees with Salt°s (1957)

findings in Wyoming.

Nest Site
Nests are located at considerable heights in conifers (Sumner
and Dixon, 1.953).

I found one nest 30 feet up at the tip of a 'hori°

zontal branch of a Douglas fir.

Occurrence on Study Areas
Douglas Fir Type
This species did not occur anywhere on the study area during
1967.

However, one adult male was heard singing throughout the spring

of 1967 north of the study area in habitat comparable to my Douglas fir
area.

In 1968, on the other hand, this species was very common on the

study areas especially in early May.

At that time several yearling

males were actively singing and chasing each other throughout the
Douglas fir and riparian habitats.

Several unmated males (all yearlings)

were present until mid-May.
On May 28, 1 observed a yearling male and a female copulating.
On May 29, I found a female (mated to a yearling male) building a nest
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in a Douglas fir 200 feet from where the copulation occurred. This nest
was later abandoned.
Males appeared to defend only the female and a small area around
the nest.

Singing posts were at the tops of conifers (Fig. 30).

Dead

limbs or trees were often chosen.<

EVENING GROSBEAK
(Hesperiphona vespertine)

Foraging Niche
The seasonal diet of this species varies.

In winter, 100% of the

diet is plant; in spring 97%; summer 2170, and fall 78% plant (Martin,
et. al., 1951).

Animal diet contains mainly beetles and caterpillars.

I examined the crops of three Evening Grosbeaks collected in alpine firs
and Engelmann spruces in the lodgepole pine type during the second week
of June.

They all contained spruce budworm larvae.

Grinnell and Miller (1944) describe the foraging level as normally
being in the crowns of trees but add that feeding occasionally occurs in
low bushes or on the ground.

They state that aspens, oaks and willows

are sources of buds and also mention the occurrence of extended forage
flights from areas of suitable nesting cover but unsuitable food supply.
I ob served this species occasionally leave the study for short periods but
thfeitheetrivities when\vgonewere not known.
upper one°third of conifers.

Most foraging occurred in the

On one occasion, however, a female was

observed feeding in an alder in the creek bottom.
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Fig0 30

Favored singing-posts of the Gassin Finch«
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Nest Site
Salt and Wilk (1966) report that nests are usually located in the
upper crown of conifers.

My results agreed.

in the upper fourth of the tree.

All six nests found were

Four nests were in Douglas firs and

two in lodgepole pines.

Occurrence on Study Areas
Douglas Fir Type
Evening Grosbeaks became numerous in the study area during the
third week of May during both years.

These birds foraged (in groups of

four to 15) in conifers for almost three weeks until nesting began
between June 25-28 of both years.
Territories included only the area around the nest.

In addition,

males were observed defending the females against other males when the
birds were in foraging flocks.

Courtship feeding was common.

Most

activities were carried on in conifers with ponderosa pine somewhat less
favored than other conifers.

Lodgepole Pine Type
The habits and territory components were the same as those for
the Douglas fir type.

On several occasions, this species was observed

making special feeding flights into the lodgepole stand (No. 9 3 Fig. 18)
where it selectively ate spruce budworm larvae off small Engelmann
spruce and alpine firs that made up the understory.
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WESTERN TANAGER
(Piranga ludoviciana)

Foraging Niche
This species is mainly insectivorous (Beal, 1911).

I observed

it feeding on small insects and spruce budworm larvae.
Grinnell and Miller (1966) indicate that this species feeds on
insects in the larger branches in the top half of the tree canopy.

On

my study are,a this species did feed in the upper half of the ponderosa
pine canopy, but it was also often observed in the lower one-third of
Douglas fir.

This species did not show a strong preference for any

particular position on the branch and occasionally ground feeding
occurred.

Nest Site
Nesting usually occurs at middle heights in conifers (Grinnell
and Miller, 1944) or sometimes in bushes (Salt and Wilk, 1966) . Two
nests of this species were found at middle heights in the terminal
branch positions of Douglas fir.

Occurrence on Study Areas
Douglas Fir Type
Males arrived on May 20, in 1967 and May 11 in 1968.
the first female was observed on June 1.
June 28 and July 1, 1967.
et

In 1967,

Completed nests were found on

This agrees with dates obtained by Aldrich,

al. (1953), for Washington state.
Territories of males were poorly defined and much overlap

occurred, especially during 1968.

The territories were not determined
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because of limited time and because males were not actively singing.
Extensive openings containing scattered conifers (as in Fig. 3) seemed
to be the only territory requisite.

Favored singing posts were located

in the upper one-third of the canopy, most often in the middle and ter
minal branch positions in the upper 10 percent of the tree.
fers (40-70 feet) were preferred.

Tall coni

Dead branches in live conifers were

used when available.

Lodgepole Pine Type
The Western Tanager was uncommon in the lodgepole type.

Only one

pair occured on the plot each year.
Males arrived several days (3-7) later than those on the Douglas
fir type.

A single territory in both years was located on the ridgetop

where the canopy was open (Fig. 17).

Singing posts were similar to

those of tanagers on the Douglas fir type, but foraging occurred at
somewhat higher levels due to the structure of the canopy (compare Fig.
17 with Fig. 3) .

AMERICAN REDSTART
(Setaphaga ruticilla)

This species is almost entirely insectivorous.

Hymenoptera,

Goleoptera, Lepidoptera, and Diptera are preferred (Bent, 1953).

The

Redstart forages at all levels of the riparian canopy but favors the
lower alder and upper dogwood zones.
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Fig, 32

Territories of the Western Tanager on Douglas Fir Type

Fig, 33

Territories of the Western Tanager on Lodgepole Pine
Type.
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Nest Site
According to Bent (1953) <, nests are most often found in an up
right three or four pronged crotch of a hardwood sapling.
are from four to 20 feet above ground.

Most nests

Ficken (1962) reports that the

Redstart shows little preference as to the height of the nest or to the
type of plant it is built in.

Rigid requirements do exist for spatial

configuration of the branches which may limit the number of sites on the
territory.

I found only one nest; it was 12 feet up in a crotch of a

20=foot alder.

Occurrence on Study Areas
Riparian
The Redstart was a common breeder of the riparian habitat and
occurred only rarely on coniferous forest types.
Males arrived on May 24 in 1967 and on June 5 in 1.968.

In both

cases Redstarts were observed along Elk Creek several 4ays earlier (five
in 1967 and 14 days in 1968) than males in the North Fork.
In 1967 only one male Redstart was on the 3.2 acre strip of
riparian.

This bird arrived on May 24, a female joined him on May 27 .

The male sang from May 24 to May 30.

Beginning on May 313 singing

decreased until June 2 when no singing occurred.

Singing again resumed

on June 3 2 but was greatly reduced from previous levels.

This period of

relative silence corresponds to the beginning of nest-building by the
female.

Nest building begins about three days after the female arrives

(Ficken, 1964).

Assuming events were normal and that the female arrived

on May 272 nesting probably began on May 30, the day the male decreased
singing.
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The Redstart population in the North Fork of Elk Creek underwent
a drastic change from 1967 to 1968.
juvenile ratio.

This change concerned the adult:

Although the study area included only 3.2 acres of

creek bottom in 1967 9 casual observations on other parts of the creek
bottom revealed that at least five adult Redstarts were present.

How-

evers in 1968s only one adult male of a total of 13 censused Redstarts
was present along the two miles of creek bottom.

To check this unusual

ratio s 1.7 miles of Elk Creek and two miles of Stinkwater Creek were
censused for comparison.

Both these creek bottoms have a very well

developed dogwood zone9 although Elk Creek is wider and the vegetation
is even more diverse.

The Redstart population of each of these other

areas had a large preponderance of adult males; 13:4 for Elk Creeks and
13:2 for Stinkwater Creek.

This is a reversal of the 1:12 adult:juvenile

ratio for the North Fork of Elk Creek.
The first observed Redstart (June 1) was an adult male occupying
a small seepage about 400 feet north of the creek bottom and not in
cluded in the study area.

This area had a well-developed canopy of 30-

40 foot quaking aspens and smaller alders.

Between June 5 and June 119

11 of the 13 Redstarts on the study area proper arrived.

However,, the

12th and 13th birds did not establish territories (Fig. 34) until June
16 and 18.

The territory sizes varied from 0.5 to 1.6 acres and

averaged 0.94 acres.
There are several possible explanations for this occurrence.
SvMrdson (1949) established that optimal habitats are selected out first
by early arrivals.

Ficken and Ficken (1967) have found that the normal

order of arrival of Redstarts is older males, older females9 and first-

year males.

Ficken (1965) has also established that adult male Red

starts are more aggressive than other parulids.

Since the earliest

arrivals are adult males and because of their superior aggressiveness,
these birds establish territories in optimum habitat.

They success

fully defend the territories against the later-arriving first-year
males.

The younger males are then forced to seek suboptimal habitats.,

I believe that the North Fork of Elk Creek is suboptimal Redstart
habitat.
Nonbreeding males, referred to as "floaters" (Stewart and Aldrich
1951) may also occupy territories where suitable habitat exists.

All of

the males present on the study area were well established and most sang
vigorously.

Ficken and Ficken (1967) mention that first-year males that

did not obtain mates remained only for a short time.

Mating success has

been reported as being low for first-year males (Ficken, 1962a, 43%;
Sturm, 1945, 60%).

In the present study, no quantitative data could be

obtained on mating success; however, it appeared that fewer than half of
the first-year males were mated.

Only one nest was found belonging to a

first-year male.
Optimum Redstart habitat consists of deciduous woodlands with
much second growth.

The vegetation of Elk Creek and Stinkwater Creek is

denser than that of the North Fork.

Ficken and Ficken (1967) have found

that highest densities of first-year males occur in areas of low foliage
density.

Adult males are more common in high density vegetation.

The

large number of first-year males in the North Fork substantiates the
findings of Ficken.
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Fig. 31

Favored singing—posts of the Western Tanager.

Fig. 35

Favored singing—posts of the American Redstart
on the Riparian.
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Figo 34

Territories of the American Redstart on the Riparian
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MACGXLLXVRAY WARBLER
(Oporormis tolmiei)

Foraging Niche
No quantitative data were found in the literature for the diet
composition,,

This species is, however, mainly insectivorous.

I ob

served this species foraging on small insects in the dogwood zone,
usually within four feet of the ground.

Similar feeding habits were

noted by Grinnell and Miller (1944).

Nest Site
Nests are placed within five feet of the ground in small bushes
(Salt and Wilk, 1966).

Although I found no nests of this species, I

believe that nests were located at the base of large dogwood clumps.

Occurrence on Study Areas
The MacGillivray Warbler arrived on the study area on May 23 in
1967 and May 21 in 1968.

No nesting phenology was obtained.

All territories were located on the riparian (Fig. 37) which is
the only one of my three study areas with suitably dense ground cover.
Territory sizes varied from 0.4 to 1.2 acres and averaged .94 acres.
Territories were established in areas of most dense ground cover
(especially a well-developed lower dogwood zone).

Foraging occurred in

the lower dogwood zone but singing posts were often in the alder zone
(Fig. 36) or, rarely, in a nearby conifer (usually Engelmann spruce).
Intraspecific competition was occasionally observed at territory
boundaries.

Males often "song-dueled" where territories were adjacent.

No interspecific competition was noted.
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Fig, 36

Favored singing-posts of the MacGillivray Warbler
on the Riparian,
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Fig. .37 Territories of the MacGillivray Warbler on the Riparian.
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AUDUBON WARBLER
(Dendroica auduboni)

Foraging Niche
This species is mostly insectivorous (Beal, 1911; Martin., e_t al.,
1951).

It foraged in the needle tufts of the terminal and middle branch

positions at middle tree heights (Fig. 38).

When available, spruce bud

worm larvae were eagerly sought in these feeding zones.
were caught on the wing.

Some insects

Although this species preferred feeding in

conifers, it was observed feeding at all levels in other types of vegeta
tion.

Audubon Warblers from the adjacent conifer types occasionally

foraged in the alder zone of the riparian.

Similar feeding sites are

mentioned by Grinnell and Miller (1944).

Nest Site
Nests are usually in conifers and occur from 3 to 100 feet above
the ground (Grinnell and Miller, 1944).

Of three nests found by me, two

were located in crotches 10 to 15 feet up in alders in the creek bottom
(Fig. 7).

The other nest I found was located in a crotch 30 feet up in

a 70-foot larch.

I believe, however, that this species shows a strong

preference for nesting in conifers.

Occurrence on Study Areas
Douglas Fir Type
The first male arrived on May 15 in 1967 and May 2 in 1968.
Females arrived one week later in both 1967 and 1968.

The population

increased from 4.25 to 8.25 males (Tables 21 and 22).

Nest-building

began the third week of May.

Males established territories wherever there were either clumps
or open stands of Douglas fir (Fig. 40).

(Territory sizes varied from

2,4 to 6.9 acres and averaged 4.3 acres.)
part of the creek bottom.

Two territories contained

One nest was found in the alder zone.

Males

holding these territories were observed defending the cre.ek bottom
against migrant Audubon Warblers .
Favored singing posts were the. terminal portions of conifer
branchess usually Douglas fir (Fig. 39).

When birds sang in ponderosa

pine, the bare middle portions were most frequently used as singing
perches.

The males were most conspicuous in these positions.

frequently foraged while singing.
tions were used more often.

Males

In such cases middle branch posi

Singing—posts in the riparian part of the

territory were most often in the upper alder zone (Fig. 43).

I believe that the heterogenous vegetation pattern of the lodgepole pine type in Elk Creek was a major factor in determining the popu
lation density of the Audubon Warbler.

Snyder (1950) and Salt (1957)

found this species to be uncommon in nearly pure stands of lodgepole
pine in Colorado and Wyoming.

In contrast., I found this species to be

common,
The few areas of pure lodgepole pine (association 10 9 Fig. 19) we.'
poorly defended by Audubon Warblers whose territories included other
conifer associations in the lodgepole pine type (Fig. 41).

This was

evidenced by the low frequency of singing in the lodgepole pine and
frequent unchallenged intrusions by neighboring Audubon Warblers.
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The territories of five Audubon Warblers contained part of the
riparian habitat (Fig. 42).

In all cases, the riparian formed only a

small percentage of the total territory areas.

Every territory contained

either the Douglas fir or lodgepole pine types.

Males that sang in the

riparian preferred the upper alder zone (Fig. 43),

Some singing and

foraging occurred at other levels of the riparian vegetation.

Competition
The Audubon Warbler is the only warbler occupying the tree canopy
of the coniferous forest types on the study area.

Another warbler with

similar feeding habits is the Townsend Warbler, but it occurs off the
study area at higher elevations where Douglas fir and alpine fir are
dominant.

In areas of the Lubrecht Forest where these two species are

found occupying the same habitat, some food competition may occur.
Although the population of Audubon Warblers doubled from 1967 to
1968, no serious intraspecific competition for food existed because of
the unlimited supply of spruce budworm.

Numerous conflicts between

territorial males were observed but these were due to defense of
territory.

Habitat Overlap
The activities of this species were mainly confined to either the
Douglas fir or lodgepole pine types.

Even those birds with territories

partially in the riparian spent most of the time in conifers.

When the

females were building nests, they often made long trips to other habitat
types to gather nesting material.

One such female repeatedly gathered
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moss and needles on the ground at the edge of the Douglas fir type and
flew across the creek bottom and up the steep slope of the lodgepole
type.

Females were often observed foraging in the creek bottom when

feeding nestlings.

Most of the birds that foraged in the riparian were

those, with territories nearby.

WARBLING VIREO
ireo gilvus

This species is highly insectivorous and the animal content is
mainly caterpillars (Martin,, et, aJL., 1951).

I found that spruce bud-

worm was eaten by this species on the Douglas fir type.
Grinnell and Miller (1944) found that foraging in conifers occurs
at middle heights and that in deciduous trees, the leafy crowns are pre
ferred if the trees are open below.
clusions.

My findings substantiate those con

In coniferss this species showed a definite preference for

Douglas fir over ponderosa pines lodgepole pine or larch.

In the creek

bottom,, most foraging occurred in the crown of the alder zone instead of
the dogwood zone.

Nest Site
Hanging nests were commonly placed in a deciduous tree9 usually
in alders along the. creek bottom.

Favored foraging positions of the Audubon Warbler
in conifers.

Favored singing-posts of the Audubon Warbler in
conifers.

A U D U B O N W ARBLER

100

- - - —

..,.:a\

A U D U BO N WARBLER

FAVORED FORAGING
POSITIONS

10

10

;■ CF 20TAL NUMBER 0."

%

SSCOIJ OS

0 DSERVAT TO MS.

(5 6 3 )

OF TOTAL rUM.BEB Cl

%

OF TOTAL NUMBER OF
CALLS

(1^5 )

% OF TOTAL NUMBER OF
OBSERVATIONS
(26)

63

Fig. 40

Territories of the Audubon Warbler on the Douglas Fir Type.

Fig. 41

Territories of the Audubon Warbler on the Lodgepole Pine Type.

DOUGLAS-FIR TYPE

10

10
10

10
10

LOEGEPOI.E PINE TYPE
A U D U B O N WARBLER
1 9 6 7 o n d 1968

North Fork

AUDUBON

WARBLER
1967ond 1968

64

Fig. 42

Territories of the Audubon Warbler on the Riparian,
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Fig, 43

Favored singing~posts of the Audubon Warbler on
the Riparian,
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Occurrence on Study Areas
Douglas Fir Type
The Warbling Vireo arrived on the study area on May 20 in 1967
and May 18 in 1968.

Nesting began around May 27.

Although 11 of 13

territories contained part of the Douglas fir type (Fig. 46), most of
these birds activities were confined to the riparian.
more than 200 yards from deciduous vegetation.

Males were rarely

Territory sizes varied

from 2.9 to 6.5 acres and averaged 4,5 acres.
Singing posts were most frequently located in alder in the creek
bottom (Fig. 44).

Terminal and middle position on Douglas fir branches

were preferred singing posts in the Douglas fir type (Fig. 45).
The importance of the creek bottom as part of the territory of
Warbling Vireos is emphasized by an incident that occurred on June 3,
1967.

Several days lapsed between the arrival of the first two Warbling

Vireos (May 20 and 24) and the remaining three (all on June 3).

On June

3, four male Warbling Vireos were involved in several fights and chases
in the riparian.

It appeared that two newly arrived vireos tried to

displace the two vireos with established territories in the creek bottom.
It is not known if they were successful.

However, later observations

revealed that there were still two territories being defended in the
creek bottom and that three new territories were established in the
Douglas fir forest where shallow draws contained deciduous vegetation
(alders,

chokecherry, willow).

This species did not occur on the lodgepole pine type.
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Riparian
Although most singing occurred in the alder zone (Fig. 44), some
singing did take place in the narrow band of spruces that border the
creek.

Warbling Vireos seldom flew away from the riparian into the

lodgepole type.

Territories are shown in Fig. 27.

In the present study, there was little opportunity for food
competition to occur, because there was a superabundance of spruce budworm larvae always available.

In the riparian, competition for food

would come from the Audubon Warbler and American Redstart since all
three feed extensively on insects in the alder zone.

The flycatcher

like foraging behavior of redstarts may lessen potential competition.

SOLITARY VIREO
(Vireo soljtarius)

The diet of this species is mainly insectivorous and includes a
few fruits(Sumner and Dixon, 1953).
entirely on insects.

I observed this species feeding

I could not determine if spruce budworm was eaten.

Foraging usually occurred in the basal and middle branch posi
tions in conifers, but no quantitative data were obtained.

Nest Site
Nestsare usually placed in the lower branches of conifers or
deciduous trees, sometimes in exposed shaded places (Grinnell and Miller,
1944).

Of the two nests I found, one occurred 15 feet up in a 40-foot

Douglas fir surrounded by 50-foot lodgepole pines.
up in a 30-foot Douglas fir on the Douglas fir type.

The other was 10 feet
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Fig„ 44

Favored singing-posts of the Warbling Vireo on the
Riparian,

Fig. 45

Favored singing~posts of the Warbling Vireo on conifers.
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Figo 46

Territories of the Warbling Vireo on the Douglas Fir
Type.
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Fig. 47

Territories of the Warbling Vireo on the Riparian,
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Occurrence on Study Areas
Douglas Fir Type
This species arrived on the study area on May 12 in 1967, and May
1 in 1968.

Nesting phenology data are incomplete but adults were

observed feeding nestlings on June 27, 1967.

There was a decrease in

the population from 7.0 to 5.2 males per 1.00 acres between 1967 and
1968.
Territories included open grassy areas with scattered clumps of
Douglas fir and single trees (Fig. 49) . Average territory size decreased
from 8.15 acres in 1967 to 6.30 acres in 1968.
decrease in the population.

This accompanied the

This species showed a definite preference

for clumps of Douglas firs 20 to 40 feet tall (Fig, 3).

Singing occurred

at most tree heights and regularly at the middle and basal branch posi
tions (Fig. 48).

Lodgepole Pine Type
Territories of the Solitary Vireo were located in dense timber on
this forest type (Fig. 50).

I could not detect a preference for a

particular tree association by the vireos that established territories
on this plot.
1967 and 1968.

Territory sizes (average 4.6 acres) did not vary between
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Fig. 48

Favored singing-posts of the Solitary Vireo in conifers.
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Fig. 49

Territories of the Solitary Vireo in the Douglas Fir
Type #

Fig. 50

Territories of the Solitary Vireo in the Lodgepole Pine
Type.
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RUBY-CROWNED KINGLET
(Regulus calendula)

Foraging Niche.
This species is almost entirely insectivorous.

Plants comprise

only about 10% of the yearly diet (Martin, et ail., 1951).

I observed

this species eating small insects and, occasionally, spruce budworm
larvae.
Salt and Wilk (1966) mention that the canopy feeding level of
this species is at a level considerably below that of the Golden-crowned
Kinglet.

My data (Figs. 51 and 55) corroborate this.

On my study area,

the Ruby-crowned Kinglet generally foraged in the lower 60% of the coni
fers, while the Golden-crowned Kinglet preferred the upper 40%.
not observe a preference between tall or short trees.

I did

From Fig. 51 it

is evident that the Ruby-crowned Kinglet utilizes the terminal and middle
branch positions.
Males frequently foraged while they were at singing-posts. In
such cases, their foraging level was nearly identical to the singingperches (Fig. 52).

Nest. Site
Nests are normally located at middle heights in thick-needled
conifer branches (Grinnell and Miller, 1944).
species.

I found no nests of this
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Occurrence on Study Areas
Douglas Fir Type
The Ruby-crowned Kinglet arrived on the study area during the
third week of April in both years.

No nesting phrenology data were

obtained.
Territories of this species were large compared to other species
in the area (Fig. 53).

Territory size of the one whole territory varied

from 15.4 acres in 1967 to 19 acres in 1968.

In contrast, Kendeigh re

ported territory sizes of as small as 2.5 acres for this species in the
boreal forest of Ontario during a spruce budworm outbreak.

Established

territories included open areas, and both clumps and small stands of
conifers.

Prior to and shortly after nesting, males were active singers

spending only a few seconds at one singing post.

They often flew 700

feet between singing posts.
Lodgepole Pine Type
The Ruby-crowned kinglet was an uncommon nesting bird of the lodge
pole pine. type.

The territories occupied by the two males in 1968 were

located in areas where there were few lodgepole pine (Fig. 54),

The over

story was either Douglas fir or a mixture of Douglas fir, Engelmann spruce
and alpine fir.

The life-form of the tree associations of this type is

similar to that of spruce-fir forests and of my Douglas fir study area.
The foraging habits of the Ruby-crowned Kinglet (Fig, 51) are not
well suited to the life-form of pure lodgepole pine stands.

The lower 607o

of the tree height (the favored foraging position of this species) of
lodgepole pine is composed of sparsely distributed branches and mostly
tree trunk.

This species is not adapted to foraging in this type of

branch arrangement.
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Fig. 51
/)

Favored foraging positions of the Ruby-crowned Kinglet
in conifers.

Fig. 52

Favored singing-posts of the Ruby-crowned Kinglet in
conifers.
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Fig. 53

Territories of the. Ruby-crowned Kinglet in the Douglas
Fir Type.

Fig. 54

Territories of the Ruby-crowned Kinglet in the Lodgepole
Pine Type.
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GOLDEN-CROWNED KINGLET
(Regulus sa trapa)

The Golden-crowned Kinglet is almost entirely insectivorous
(Martin, et

al_„ , 1951) . I observed this species most commonly feeding

in Engelmamn spruces and alpine firs of the lodgepole pine type.
Occasionally, these birds foraged in Douglas fir, larch, and, less
frequently3 lodgepole pine.
Most feeding occurred in the middle portion of branches in the
upper 40% of densely foliated conifers (Fig. 55).

This is contradic

tory to observations of Sumner and Dixon (1953), that the terminal
position is favored.

Nest Site
Golden-crowned Kinglets commonly nest in concealing needle tufts
at middle heights in conifers (Grinne'l'l and Miller, 1944).

I found one

nest 25 feet up in the terminal branch position of an Engelmann spruce
overhanging the creek bottom.

Occurrence on Study Areas
Lodgepole Pine Type
During late spring and summer, the Golden-crowned Kinglet was
almost always found along a narrow band of dense conifers at the bottom
of the lodgepole pine type and adjacent to the riparian (FigP (9).

How

ever;, in the late fail. 9 winter and early spring3 much of their activity
occurred in conifers on the Douglas fir type.
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Territories of this species were large (about 10 acres) (Fig. 56)
but all pairs observed (including pairs outside the study areas) occu
pied the same habitat type.

These birds spent most time in the tall

Engelmann spruces and alpine, fir that bordered the south side of the
creek bottom.

In two breeding seasons, I never observed this species

in the riparian.
Kales did not have regular singing posts but called while foraging.

TOWNSEND SOLITAIRE
(Myadestes townsendi)

Foraging Niche
The major portion of the diet o£ this species is fruit.

In

spring and summer however, the diet switches to about 507, insects
(Martin, jet

a_lo, 1951), consisting mainly of Coleoptera, Lepidoptera,

ants, and spiders.

Plant food consists of the fruits of hawthorne,

gooseberry, bearberry, honeysuckle, and serviceberry. The seeds of pine
and cedar are also eaten.
Salt and Wilk (1966) report that the Townsend Solitaire spends
less time on the ground than other thrushes.

I observed this to be true.

I frequently saw this species perched at the end of a Douglas fir branch
or on a stump where it caught passing insects.

A favorite feeding area

was at the edge of the riparian and the stumps of the ecotone between
the Douglas fir type and the riparian.

Nest Site
This species commonly nests on the ground or a bank, usually pro
tected by an overhang (Salt and Wilk, 1966) . Sites that are well-drained
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Fig. 55

Favored foraging zones of the Golden-crowned Kinglet
in conifers.

Fig. 56

Territories of the Golden-crowned Kinglet on the
Lodgepole Pine Type.
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and free of snow early in the season are preferred (Grinnell and Miller,
1944).

The two nests I found were typical of the species.

Both were

located on the ground in a dry exposed site with overhangs.

Occurrence on Study Areas
Douglas Fir Type
The Townsend Solitaire arrived on the study area in late March
but did not begin nesting until the second week of May.
phenology was obtained for one pair in 1968.
16 and was completed by May 21.

Nest building began on May

The first egg was laid on May 25 (9 AM-

1 PM); the second on May 26; and the third on May 27.
from May 28 through June 9.

The nesting

Incubation lasted

Hatching occurred on June 9, and the birds

fledged on June 24.
Territories were very large, probably over 30 acres, and bounda
ries were difficult to determine.

Territories included open areas con

taining clumps and scattered single conifers.
rocks were often utilized as perches.

Stumps, dead trees, and

Most singing occurred either in

the air, or from the top of a dead or live conifer (Fig. 57).

Lodgepole Pine Type
I observed this bird occupying only the open areas of the lodge
pole pine type.

No nesting phenology was obtained, but the activity of

the male was similar to that of the male breeding on the Douglas fir
type.

Despite the different physiognomy of this forest type, feeding

and singing activities were identical to those birds occurring in the
more open Douglas fir type.
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Riparian
The pair of Townsend Solitaires occupying the Douglas fir type
extensively used the riparian for a feeding area.
of the habitat was used.

Only the outer edge

Birds perched near the ends of the branches,

flew to the ground, and then returned to the perch.

Although no singing

took place here, it was probably within the territory.

SWAINSON THRUSH
(Hylocichla ustulata)

Foraging Niche
This species is mainly insectivorous.

Animal food consists of

Coleoptera, ants and other Hymenoptera, Lepidoptera, Diptera, Homoptera,
Orthoptera, spiders, millipedes, snails and sow bugs.

Plant food in

cludes cherry, elderberry, buckthorn, dogwood and raspberry.
this species foraging for insects on the forest floor.

I observed

This corroborates

the findings of Salt and Wilk (1966) .

Nest Site
Nests are usually somewhat exposed and are found not more than 10
feet from the ground (Aldrich, e_t a^l., 1953).

Of the five nests I found,

two were in Engelmann spruce, two in alders, and one in a dogwood; all
were below 10 feet.

Occurrence on Study Areas
Douglas Fir Type
Swainson Thrushes were common in

this forest type.

The popula

tion decreased from 9.0 to 6.9 territorial males per 100 acres between
1967 and 1968.
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57

Favored singing posts of the Townsend Solitaire in conifers

T O W N S E N D SOLITAIRE

100

100

100

FAVORED SINGING

FOOTS

^ i w n w i i r i i f tt i i f i g

% OF

TOTAL NUMBER OF

GALLS

(62)

% OF TOTAL NUMBER OF
OBSERVATIONS
(7)

83

The Swainson Thrush arrived on the study area during the third
week of May in both years.

Nesting began during the third week of June

in 1967 and the second week of June in 1968.
Territories on this forest type always included clumps or small
stands of Douglas fir.

All territories in 1967 (Fig. 58) were located

near the creek bottom but no males were observed singing from the
riparian.

In 1968 the same pattern existed with an additional territory

up-slope from the creek.
Favored singing posts included bare conifer branches, tops of
trees, rocks, and stumps.

The calling period of this species is in the

early morning hours shortly before sunrise and in the evening shortly
after sunset (Fig. 78).

When females were incubating (last week of June

through mid-July), males sang intermittently throughout the day.
evening calling reached a peak at about one hour after sunset.

The
Call

frequency was at its highest peak on July 10 (1967) (Fig. 79), when, by
standing at the middle point of the study area (G-0), I could hear the
entire male Swainson Thrush population singing*

Lodgepole Pine Type
Although I found this species in a lodgepole pine type, it was
mainly confined to the tree associations similar to the subalpine firspruce forest.

These associations were dominated by Engelmann spruce,

alpine fir and Douglas fir.
Singing posts were the same as those reported for the Douglas fir
type.

Territories always contained dense stands of spruce, alpine fir,

or Douglas fir (Fig. 59).
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Riparian
No singing posts occurred on this type but this species foraged
extensively in the riparian and some nests were located in it.

I believe

that only those males occupying the lodgepole pine type had territories
in the riparian.

HERMIT THRUSH
(Hylocichla guttata)

Foraging Niche
According to Beal (1911) the diet of the Hermit Thrush contains
56% animal matter.

Insects of the orders Hymenoptera (ants) (24%),

Coleoptera (11%>) , and "caterpillars" (1170) and other insects (117o) make
up most of the animal diet.

Vegetable matter is usually fruits and

seeds.
This species is a ground feeder (Salt and Wilk, 1966; and Godfrey,
1966).

I also observed this species feeding only on the ground.

Nest Site
Aldrich, ed: al. (1953), and Salt and Wilk (1.966) report that nests
are usually on the ground but may occur in low bushes.

No nests of this

species were found on the study area.

Occurrence on Study Areas
The Hermit Thrush arrived during the third week of May in both
years.

No nesting data was obtained.
One territory was found on this type each year (Fig. 60).

was in the same area and contained numerous openings, clumps and

It
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Pig, 58

Territories of the Swainson Thrush on the Douglas Fir Type

Fig, 59

Territories of the Swainson Thrush on the Lodgepole Pine
Type.
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scattered stands of widely spaced ponderosa pine.

Favored singing

perches were variable but all were exposed.

Dead branches at all tree

heights were the preferred singing perches.

Other singing posts were

the tops of conifers and rocks.

Lodgepole Pine Type.
The Hermit Thrush was an uncommon bird in this habitat.

It

occurred only where the dense canopy was broken by openings (Fig. 61).
Favored singing perches were conifer branches, snags, and the tops of
conifers.

In this forest type., singing posts were higher for the Hermit

Thrush than for the Swainson Thrush.

The single territory in 1968

occupied 5.6 acres.
Little intra= or interspecific competition existed with the.
Hermit Thrush.
species.

No other thrushes occurred within the. territory of this

The. Swainson Thrush had similar food habits and singing posts

but habitat preference was different.

The Swainson Thrush had similar

food habits and singing posts but habitat preference, was different.
Swainson Thrush required more extensive stands of conifers.

The
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Fig, 60

Territories of the Hermit Thrush on the. Douglas Fir
Type.

Fig, 61

Territories of the Hermit Thrush on the. Lodgepole Pine
Type.,
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VARIED THRUSH
(Xxoreus naevius)

The animal

diet consists of centipedes, sowbugs, snails, worms,

beetles;, ants, and other ground “inhabiting arthropods.

Plant foods

includes wild fruits, berries, and seeds (Sumner and Dixon, 1953).
Grinnell and Miller (1944;356) describe the foraging area of this
species as dense coniferous forests with a

, . protected, somewhat

open understory of ferns, vine maple, and alder scrub."

Such areas

occur in the dense timber stand along the north-facing slope only where
the. canopy has been opened by former logging operations . These openings
usually contain a tall shrub zone of Menziesia or alders.

The character-

istics of the foraging area are best seen in the riparian habitat.

This

is where much of the foraging of the Varied Thrushes on the North Fork
occurred.

Occurrence on Study Areas
This species occurred regularly only in the riparian and lodgepol.e pine type.

Males arrived during the last week of February during

both years and continued singing during the. early morning and late evening hours from February to May '17th.

Singing resumed at low intensity

around. June 12.
Territories were large (Fig. 62) perhaps ten acres, and included
mixed stands of lodgepole pine, Engelmann spruce, Douglas fir, and alpine
fir.

Only a small portion of each territory included the riparian; how-

ever, males and females were regularly seen foraging on the ground in the
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riparian.

Their method of foraging was similar to the Robins, but this

species was not easily approached.
of dead or live conifers.

Favored singing posts were the tops

Occasionally, males sang in the riparian.

AMERICAN ROBIN

Foraging Niche
On a yearly basis the diet of the Robin is highly variable.
Howell (1942) found the diet of this species to be about 70% animal.
Plant food consists mainly of fruits (Martin, et.

1951).

I observed

this species most often feeding on insects and annelids on the ground.
Although there was a superabundance of spruce budworm larvae
present, the Robin did not exploit it.

I believe that the presence of

spruce budworm had no direct effect on Robin abundance.

Nest Site
Howell (1942) reports that nests may occur from ground level up to
as high as 80 feet above ground.

Of the 20 Robin nests I found, 11 were

located. 6 to 20 feet up in Douglas firs, and nine in alders along the
creek bottom.

The terminal portion of horizontal branches in the lower

third of the Douglas fir canopy was favored in the Douglas fir type.
Crotches of alders at all heights were favored in the riparian.
nests were found in the. lodgepole type.

No

Seven of the 11 nests found

in Douglas firs were not on the study area but belonged to pairs using
the. riparian and the adjacent grassy area.
Territories were difficult to delineate and the territories in
the Appendix are only approximate and. represent only the areas of

Territories of the Varied Thrush on the Riparian,
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concentrated activity.

These areas averaged 3.65 acres.

Howell (1942)

found a similar situation; he reported the territory size of the Robin
in de.ia.sely populated areas to be small (.29 acres).

In sparse popula

tions „ territory boundaries are almost impossible to delineate.
I found an unusually high Robin population surrounding a large
grassy meadow between a Douglas fir type and the riparian (Fig. 66)
about one mile from the Douglas fir study plot.
feeding area.

In the evening hours, up to 2.5 Robins were seen foraging

on the ground in this area.
of each other,

This was a "communal'1

Frequently, 5-7 birds fed within a few feet

Lift'le aggression was observed.

Of the estimated 15

pairs of Robins using this area, nests were found for ten pairs.
total area occupied by these 1.5 pairs was about 11 acres.

The

This is a

density of one pair per .73 acres.
Howell (1942) found that where nesting densities were high,
Robins foraged away from their territories.

This was the case on the

study area.
Singing perches were located in any exposed position but the tops
of conifers were preferred.

Rocks, stumps and dead trees were also

util Ized.
I failed to find, these birds nesting in the lodgepole type; how
ever, some, males did have singimg-posts in this type, near the riparian.
Their nests were located in the Douglas fir type.
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Fig. 66

Large grassy meadow (the "communal feeding area"
of the Robin) between the Douglas Fir Type and
Lodgepole Pine Type.

This habitat contained several nests (9) and was an important
feeding area.

Mud for the nest cup was gathered in the creek bottom by

Rubins nesting both near and far (up to 1000 feet) from the creek.
Robins frequently foraged in the forest litter in the floor of the
riparian.

In fact, the Douglas fir habitat was suitable for Robins

mainly because of the availability of the riparian for nest-mud and food.
Some competition for food might have existed between the Robin, the
Swainson Thrush and the Varied Thrush.
habits in this habitat.

All had very similar feeding
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Fig. 63

Favored singing-posts of the Robin in conifers.

Fig. 64

Territories of the Robin on the Douglas Fir Type.
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Fig. 65

Territories of the Robin on the Riparian
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WINTER WREN
(Troglodytes troglodytes)

Foraging Niche
The yearly diet of this species is almost exclusively insecti
vorous.

Spiders and some crustaceans may account for as much as 35“4570

of the diet (Prokof’eva, 1962).

I made no observations on the diet.

The Winter Wren normally forages on the forest floor or in tangles
of vegetation or other debris a few feet above the ground (Fig. 82)
(Grinnell and Miller, 1944; Aldrich, et £1,., 1953).

I frequently ob

served Winter Wrens moving through the lower Dogwood zone and debris
bordering the creek bottom.

Nest Site
This bird nests in a crevice in a stream bank, in roots of an up
turned tree, under a log or any other debris close to the ground (Salt
and Wilk, 1966).

No nests of this species were found on the study sites.

Occurrence on Study Areas
Riparian
The Winter Wren was found to breed only in the riparian habitat.
They arrived on the study area during the first week of March,

They

remained vocal until May 18 after which the species was never heard
calling.
Territories included only the riparian habitat and, if present,
the dense narrow stand of Engelmann spruce and alpine fire bordering the
creek bottom at the base of the lodgepole pine forest type (Fig. 67).
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Males sang from either the top of these conifers or from the terminal
branch position at all tree heights.

Territory size ranged from .3 to

1.1 acres and averaged 0.72 acres.
Limited competition for food probably existed from the Varied
Thrush and the Swainson Thrush.

Both these species foraged extensively

in the litter on the floor of the riparian habitat.

RED“BREASTED NUTHATCH
(Sitta canadensis)

Foraging Niche
This species is mainly insectivorous.

The animal diet consists

of Coleoptera, ants and other Hymenoptera, spiders, moths, caterpillars
and other bark inhabitants.
nestling food.

The spruce budworm was often used for

Plant food may include pine bark and elderberry fruits.

This species was observed feeding on insects on the trunks and
branches of trees, mainly conifers.

Salt (1957) says this species

forages in the. lower half of the canopy.

However, in California Grinnell

and Miller (1944) considered the top one-third of the canopy as the
favored feeding site.

I observed this bird feeding mostly in the lower

one-half of the canopy.

Nest Site
The Red-breasted Nuthatch nests in the holes of stumps and trees
(Salt and Wilk, 1966).

Of the seven nests found, two were located in

dead larch snags on the lodgepole type, three in snags on the Douglas fir
type and two in dead alders in the creek bottom.
ranged from 15 to 50 feet.

Nest heights in conifers

In alders, nest heights ranged from 6 to 8 feet.
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Fig. 67

Territories of the Winter Wren on the Riparian,
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Occurrence on Study Areas
The Red-breasted Nuthatch is a permanent resident of both the
Douglas fir and lodgepole pine forest types.

Nest excavation occurred

from the last week of April through mid“May.
Territories of this species were not mappeds but most foraging
occurred in the coniferous forest types.
ing occurred in the riparian.

About one-sixth of the forag

Population estimates were based on the

number of nests found and areas of most concentrated, activity.

MOUNTAIN CHICKADEE
(Parus gambeli)

Foraging Niche
The diet of this species is mainly insectivorous except during
winter when it feeds on conifer seeds (40% of diet) . Animal food is
usually caterpillars, spiders3 Hymenoptera3 aphids and Coleoptera
(Martinj et al.s 1951).

I observed this species feeding on insects.

Grinnell and Miller (1944:301.) report that foraging occurs "6 t.
50 feet above, ground 9 about the ends of living branches and through
dead twiggery within."

My data show that most foraging occurs in the

upper half of the height (Fig. 68).

Nest Site
Nests of this species are generally located in cavities or
abandoned woodpecker holes a few feet up in trees (Salt and Wilk,
1966).

I found one nest located in a cavity between the heartwood and

the cambium in a 2-foot high stump.

From May 1 to May 3 S 1968 I

observed competition for a nest site between a pair of Mountain
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Chickadees and a pair of Red-breasted Nuthatches.
observed excavating this nest on April 29.

The Nuthatches were

On May 1 and 2 both the

chickadees and nuthatches were excavating the same hole (but not simul
taneously).

When one species left the hole, the other took over the

excavating.

Finally on May 3, the nuthatch chased the chickadee away by

a threat posture.

This posture was a "wing flutter" accompanied by a

swaying of the bird from left to right.

The chickadees were never again

observed near the nest-site, which was successfully used by the nut
hatches .

Occurrence on Study Areas
The Mountain Chickadee is a permanent resident of the Douglas fir
and lodgepole forest type.

This species was more common in the study

areas in winter and early spring than at other periods.

This was prob

ably due to the accumulation of yearlings produced on the plots, plus
those produced higher on the slope.

Dixon and Gilbert (1964) found that

in northern Utah, this species overwinters on the breeding grounds in
stable social groups.

They found that most of the altitudinal migration

includes only the first-year birds.

I observed that in late February

and early March there were more chickadees at the bottom of the slope
than toward the. top.

Groups of 3=8 individuals were common.

Nesting occurred from mid-April to the first week of May.
Territory boundaries were not determined.

Individual pairs

traveled considerable distances (1,000 feet) while foraging.

Most

habitat components were exploited (for example, clump, solid stands,
and single, conifers; and isolated deciduous shrubs).
while, foraging.

Males called

No intraspecific conflicts were observed.
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Fig0 68

Favored foraging zones of the Mountain Chickadee.

Fig. 69

Favored foraging zones of the Black-capped Chickadee.

B LACK-CAPPED CHICKADEE

M O U N T A IN CHICKADEE

FAVORED FORAGING
POSITIONS

So OF TOTAL NUISBER OF
SECONDS

(1 7 9 )

%

OF TOTAL HUMBER OF
OBSERVATIONS

(16 )

FAVORED FORAGING
POSIT 10IIS

So OF TOTAL NUMBER OF
SECONDS

(3^6)

%

OF TOTAL NUMBER OF
OBSERVATIONS
(50)

101

BLACK-CAPPED CHICKADEE

Foraging Niche
According to Forbush (1929) the diet of this species contains 68%
animal matter (mostly insects) . My observations on feeding habits indi
cate that the birds on my study area consumed more insects than those
reported by Forbush (1929).

This species did not consume many spruce

budworm larvae.
Foraging occurred in all levels of the riparian vegetation.
Odurn (1942) also found this species foraging at all levels of deciduous
vegetation.

However9 these birds occasionally made short (up to 300

feet) feeding flights to conifers near the creek bottom.

There they

foraged in the lower half of the canopy (Fig. 69).

Nest Site
Nests are usually placed in holes of rotting stumps or trees,
usually only a few feet from the ground (Salt and Wl'lk, 1966) . I found
two nests, both about 5\ feet up in dead alder snags.

Occurrence on Study Areas
Riparian
The Black-capped Chickadee is a permanent resident of the riparian
habitat I studied 5 but is not found to any great extent in the coniferous
forests which border it.
Nest building began during late April on my study area in both
years.

This corresponds to the dates given by Stefanski (1967) for Utah

and by Nickel! (1956) for southern Michigan.
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Most activities of this species were restricted to the riparian.
Occasionallys short trips (100-200 feet) were made to either the lodgepole pine or the Douglas fir types.

No territorial conflicts were

observed between the two pairs of Black-capped Chickadees that nested
near each other (Fig. 70).

Nickel! (1956) also noted little territorial

conflict between males in southern Michigan.

However, interspecific con

flicts were observed on three occasions between a female Hammond Fly
catcher and a pair of Black-capped Chickadees.
a large area around the nest site.

The flycatcher defended

Although the nest of the flycatcher

was located 25 feet up in an Engelmann spruce, the female defended the
alders and dogwoods on the creek bottom below the spruce.

The nest of

the pair of chickadees was located 400 feet from the site of the con
flicts.

On all three occasions s the flycatcher chased the. chickadees

from the defended area.

Other members of the genus Empidonax are

especially pugnacious to other species (Mumfords 1964).
X was unable to make enough observations on the Black-capped
Chickadee to determine, if the size, of the territories varied during the
breeding cycle.

A shrinkage, in territory size as the breeding cycle

progressed was noted by Stefanski (1967) for this species in Utah.

On

my areas the two territories studied in 1968 were 3.1 and 4.0 acres,
the average being 3.55 acres.
Competition for nest sites may have existed between the Blackcapped Chickadee and the Red-breasted Nuthatch.
similar nest niches.

These species have

On the other hand, the wide range of foraging

positions of the Black-capped Chickadee make food competition unlikely.
The Mountain Chickadee, was rarely observed in the riparian.

On one
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Flgo 70

Territories of the Black>capped Chickadee on the Riparian
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occasion, two Mountain Chickadees, two Black-capped Chickadees, two
Golden-crowned Kinglets, and one Audubon Warbler were observed foraging
in the same 30-foot larch near the riparian.

No conflicts occurred.

GRAY JAY
Perisoreus canadensis)

Foraging Niche
The diet is varied but Salt (195 7) places it in a foliage-seed
category.

Bent (1946) mentions food varying from wild fruits to grass

hoppers, caterpillars and small mammals and birds,

I could not deter

mine the feeding habits of these species.

Nest Site
Nests are usually placed in lodgepole pine, fir or spruce (Bent,
I found no nests of this species.

Occurrence on Study Areas
Lodgepole Pine Type
1 believe this species is a permanent resident of the lodgepole
pine type.

It was most frequently seen there at all seasons of the year.

In May and June, small family groups (five birds) usually foraged in the
lodgepole. pine type.

Occasionally X observed this species on the Douglas

fir type., but I do not believe the birds nested there.
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DUSKY FLYCATCHER
(Empidonax oberholseri)

Foraging Niche
This species is entirely insectivorous.
Grinnell and Miller (1944) mention that feeding sites consist of
low bushes and thickets, near singing posts.
feeding in similar locations.

I observed this species

It commonly foraged in small shrubs

(Shepherdia, chokecherry, serviceberry, willow, and mountain maple) that
grew in open areas of the Douglas fir type.

Although some males foraged

on high swinging posts (30-70 feet), most foraging occurred in the shrubs
and small conifers.

Nest. Site
Nests are usually located in small shrubs 7 to 10 feet high
(Aldrich, et al,, 1953).
the study area in 1967.
males.

I. found nests of all three pairs breeding on
In 1968, I found two nests of four territorial

Ail five nests were in shrubs, within six feet of the ground.

The two nests found in 1968 were each in the same bush as in 1967.

Occurrence on Study Areas
Douglas Fir Type
Males arrived between May 14 - 20 in 1967 and on May 18 in 1968.
Nest building started during the last week of May.

In 1967, one female

was incubating on June 22; a second female had not yet started laying by
June 28, and a third female was incubating on July 14.
hatched on July 24.

This last clutch

Males were observed feeding females on the nest
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'twice.

The nesting cycle of this species began and ended later than

the cycle in the Hammond Fly catcher.
The territories of this species were larger than those of the
Hammond Flycatcher.

(Average territory size of Dusky Flycatcher 4.0

acres; Hammond Flycatcher 2.6 acres.)

Territories contained a shallow

open draw with small shrubs, open grassy sites, and scattered clumps of
conifers (Fig. 72).

Favored singing posts were the tops of tall Douglas

fir (Fig. 71) or the upper one-third of dead trees.

Territory size

varied from 3.5 to 4.7 acres and averaged 4.0 acres.

HAMMOND FLYCATCHER
(Empidonax hammondi)

General. Habitat
During the. breeding season, this flycatcher is usually found in
coniferous forests of the mountains (Salt and Wilk, 1966).

In

Washington, it was commonly seen in small willows and alders along
streams as well as in ponderosa pines (Aldrich, ej- a l „, 1953).

The Hammond Flycatcher is entirely insectivorous.
served foraging at all levels of the forest.

It was ob

It most often perched on

the termi/aa 1 parts of horizontal branches on the tops of Douglas firs.
Favorite, foraging perches were dead branches from 10 to 80 feet from
the. ground.

Territorial males chose the highes perches and foraged

while singing.

Similar habits are reported by Sumner and Dixon (1953)

and Grinnel 1 and Miller (194-4) .
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Fig. 71

Favored singing posts of the Dusky Flycatcher.

Fig.
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N e s t Site

Aldrich, _et _al. (1953), and Sumner and Dixon (1953), mention that
horizontal branches at considerable heights in a conifer are favored
nesting sites.

Of the eight nests I found, five were in alders in the

riparian, two were in Douglas firs on the Douglas fir type and one was
located at the end of a spruce limb extending over the creek bottom.
Nests occurring in Douglas fir were 20-30 feet from the ground and were
located at the terminal position of the branch.

Nests located in alders

were always placed in a crotch, usually between 7-15 feet from the
ground.

Occurrence on Study Areas
Males arrived on May 14 in 1967 and May 3 in 1968.
during the third week of May in both years.

Nesting began

Adults were observed feed-

ing flying young on July 8, 1967.
Territory components were very similar for 21 of 22 territorial
Hammond Flycatchers censused (Figs. 75 and 77).

All territories con

tained (1) part of the Douglas fir type, (2) part of the riparian
dominated by alders, and (3) an open grassy area bordered on one side by
the edge of the Douglas fir type and on the other side by the riparian.
Favored singing posts were the tops of conifers (Fig. 74).

One territory

centered around an opening in the dense lodgepole type (Fig. 76) and
included the riparian where the nest was located.

Territory size varied

from 1.5 to 3.8 acres and averaged 2.6 acres.
In 1967, all three males censused remained in their respective
territories from the time of establishment (May 14) to at least July 18.
I could not detect a change in the size of the. territory before or after
the young had fledged.
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Fig, 73

Favored singing posts of the Hammond Flycatcher in conifers
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Fig. 75

Territories of the Hammond Flycatcher on the Douglas Fir Type

Fig,
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Fig.

77

T e r r i t o r i e s of the H a m m o n d F l y c a t c h e r on the Riparian.
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WILLIAMSON SAPSUCKER
(Sphyrapicus thyroideus)

Niche
Insects (mainly ants and beetles) provide most of the animal
matter.

Plant material is almost exclusively cambium and innerbark

(Martin, et aj_., 1951).
I observed this species drilling holes on the trunks of conifers
of all sizes.

It was seldom seen on conifer branches.

Nest Site
Nests are excavated in partly decayed pines, firs, and larches
(Sumner and Dixon, 1953).

I found no nests of this species.

Occurrence on Study Areas
Williamson Sapsuckers arrived on the study area during the third
week of April, in both years.

One pair of this species occurred on each

coniferous forest type during 1968,

None were recorded in 1967 although

visitors were noted in mid-July.
Territories were large and favored drilling poles, usually tall
dead snags, were widely scattered on each forest type.

Territorial

drilling occurred in the morning hours from about sunrise to six hours
after sunrise.

Limited drilling occurred near sunset.

defense, was observed.

No territorial
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PILEATED WOODPECKER
(Dryocopus pileatus)

Occurrence on Study Areas
Pileated Woodpeckers were seen throughout the year on both the
Douglas fir and lodgepole pine type.

Most activity occurred on the

lodgepole type and this is probably where nesting and rearing of young
took place.

The many Pileated Woodpecker holes in old stumps on the

lodgepole type indicated that this species has been present for several
years there.

Most holes were in larch stumps.

Few holes were located

on the Douglas fir type.
The territory of the Pileated Woodpecker occurring on the lodge
pole type was very large.

Most of it was located in the lodgepole type

but also included some of the Douglas fir type.
also reported by Grinnell and Miller (1944).

Large territories were

Favored tapping posts

were tall snags in the lodgepole pine type.

RED-SHAFTED FLICKER
(Colaptes cafer)

Foraging Niche
Of 183 stomachs, Beal (1911) found the diet to consist of the
following items:
67.7% Animal - Coleopters (6 .6%>), ants (53.8%), Hemiptera (1.8%,),
Orthoptera (1.5%), other insects (1.9%).

10.3% Vegetable - fruit (10.28%),

and grain (2 .3%,) .
I observed this species most often feeding on the ground in ex
posed grassy areas.
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N e s t Site

A tree trunk of relative softness is required for drilling a hole
for the nest.

Dead and decaying trees or stumps are common

nest was found in a 3-foot stump in the grassy clearing

sites.

One

between the

Douglas fir and riparian habitats.

Occurrence on Study Areas
Douglas Fir Type
The Red-shafted Flicker arrived on the study area in mid-April in
both years.

Nesting began in early May.

Territories were large and contained open areas interspersed with
clumps and small standing conifers.
also in the defended area.

Numerous dead trees and stumps were

Males most often drilled and called from

dead trees.

COMMON NIGHTHAWK

General
The Nighthawk is found in open woodlands or fields.
fences or on the ground in woodland clearings.
entirely of insects.
ants (Godfrey, 1966),

It roosts on

The diet is almost

One crop contained 500 mosquitoes and 2,175 flying
Foraging occurs in the air.

Nests are not made;

instead, eggs are laid in the sand, on the ground, or on rocks in open
areas.

Occurrence on Study Areas
The Common Nighthawk is a summer resident of the study area and
occupies the air space over all three habitat types.

Roosting was

114

observed only twice in the open Douglas fir forest.

Most feeding

occurred just before and after dark and again about two hours before
sunrise.

RUFFED GROUSE
(Bonasa umbellus)

Foraging Niche
The diet of this species (in New York) is 98-997> vegetable matter
and 1.17q animal matter.
and availability.

The species of plant varies according to need

Berries, fruits and seeds are preferred.

animal matter is insects (Bump, e_t aJL,, 1947).

Most of the

I observed this species

feeding exclusively on the ground.

Nest Site
According to Bump, J-t a_l., (1947:132) "nests in woodland types
are commonly located within 100 feet of a woods road, trail, or an open
field.

Most birds are reluctant to nest where undergrowth is dense...

Grouse prefer to nest at the base of a tree.,.The desirability of a nesting site varies inversely with its distance from an opening."

These

authors also concluded that conifers did not represent a necessary
element of nesting cover.

Occurrence on Study Areas
Riparian
The Ruffed Grouse is a permanent resident of the study area.
During the breeding season, drumming males were located within 200 feet
of the riparian habitat and were irregularly spaced between 1,500 and
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2,000 feet along the creek bottom.

Of the five drumming males observed

along the creek bottom, only one drummed in the Douglas fir type; the
others displayed at the edge of the dense timber of the lodgepole pine
forest.

Most drumming occurred from mid-April to the end of May.

Numbers of Ruffed Grouse may be limited by the existence of the strong
dominance hierarchy.

SPRUCE GROUSE
(Canachites canadensis L.)

Foraging Niche
Most of the diet is plant material,

Jonkel and Green (1963)

found the fall food of the bird in northwest Montana to include (in
order of importance):

needles of western larch, lodgepole pine Engel-

mann spruce, and Rocky Mountain juniper (Juniperus scopulorum), leaves
of white clover, and the fruits of huckleberry, snowberry and white
mandarin.

Animal food consisted almost entirely of grasshoppers.

Dur

ing spring and summer the birds feed on ground insects, leaves and
fruits (Salt and Wilk, 1966).

On May 19, 1968 I observed a male eating

kinnikinnick leaves in the lodgepole pine type.

(Stoneberg (1967)

mentions that berries of Vaccinium spp. were taken during the summer.)
In winter, Spruce Grouse foraged at lower tree heights wherever needles
were available.

Nest Site
Nests are located on the ground under low-hanging branches of
spruce trees (Salt and Wilk, 1966).

Although I found no nests, I saw
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hens with broods in dense stands of Engelmann spruce and alpine fir at
the bottom of the lodgepole pine type.

Occurrence on Study Areas
Stoneberg (1967) reported the occurrence of Spruce Grouse in his
study area where lodgepole pine was the dominant tree, and the under
story was composed of spruce, alpine fir, and smaller amounts of western
larch.
During March and early April, I found Spruce Grouse on the Douglas
fir type.

At that time, birds were paired and were most often observed

perched on the limbs of conifers.
moved to the lodgepole type.

Near the end of April, these birds

This movement corresponds to the beginning

display period (April 25-May 21) found by Stoneberg (1967) in lodgepole
pine forests in northwestern Montana,
From late April through the summer this species remained in the
lodgepole type.
May.

Males frequently "wing-clapped" from late April through

This display I found to be identical with that described by

Stoneberg (1967:51).
The two resident males present in both 1967 and 1968 occupied the
same two display areas both years.

One of these areas was a stand of

lodgepole pine near the ridgetop (Fig. 19).

The other was an area com

posed of lodgepole pine, Douglas fir and widely scattered alpine firs.
The display area of the male in the lodgepole stand covered about six
acres.
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OTHER SPECIES

General
Several species were seen on the study area from time to time.
These birds were classified as migrants, or visitors.

Red Crossbill
During both years, small flocks (5-15) of Red Crossbills arrived
on the study areas in mid-June and remained in large but steadily de
creasing numbers through July.
torial,

None of the birds appeared to be terri

This species was most often observed feeding in the crowns of

Engelmann spruce, alpine fir, western larch and Douglas fir.

Clark Nutcracker
In mid-June of both years small groups of Clark Nutcrackers
foraged in the Douglas fir type but rarely in the lodgepole type.
These appeared to be family groups.

This species was found breeding

higher up on the south-facing slope.

Hairy Woodpecker
This species did not breed on the study area but was most fre
quently seen visiting the Douglas fir type in July.

Stellar Jay
The Stellar Jay was an infrequent visitor to the riparian and
Douglas fir types.

Blue Grouse
Although the Blue Grouse commonly nests in open stands of Douglas
fir and ponderosa pine, this species was an infrequent visitor to the
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study area.

One nest containing seven eggs was found about 3,000 feet

up-slope of the Douglas fir plot.

Hales were heard "hooting" throughout

the spring up-slope.

Rufous Hummingbird
This species was observed infrequently in all three forest types
but its breeding status could not be determined.

One adult male was

seen searching the terminal buds of a 4=foot Douglas fir.

Orange-crowned Warbler
This species did not breed on the study area but one pair was
located in a brushy ravine just east of the Douglas fir plot.

Wilson Warbler
This species occurred as a migrant.

Townsend Warbler
This species occurred as a migrant but does breed at higher
elevations in the Lubrecht Forest.

Brewer Sparrow
This species occurred as a migrant,

Lincoln Sparrow
This species occurred as a migrant.

Lazuli Bunting
This bird was a rare visitor to the study area, but does breed
along Elk Creek (two miles away),
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Back-headed Grosbeak
This species occurred as a migrant along the riparian.

Red-eyed Vireo
This species occurred as a rare visitor to the riparian.

Brown-headed Cowbird
This species was a nonterritorial visitor and nest-parasitism
probably occurred.

Common Raven
This species was never observed on the study areas but occasion
ally flew over them.

Black^billed Magpie
This species was never observed on the study areas but occasion
ally flew over them.

Pigmy Owl
This species was heard calling on the lodgepole pine type only
during April, 1968.

Its breeding status was not determined but it is

most likely that it was merely passing through the area.

Red-tailed Hawk
This species nested in the lodgepole pine forest about 400 yards
west of the study plot.
snag.

A nest was located near the top of a dead larch

The diet of this pair was composed mainly of rodents.

birds were summer residents.

These
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Sharp-shinned Hawk
The Sharp-shinned Hawk was a frequent visitor to the study area.
Several unsuccessful kill-attempts on Oregon Juncos and Chipping
Sparrows.were observed.

Cooper Hawk
This species was a frequent visitor and also seemed to prefer
attacking ground-feeding birds, especially Chipping Sparrows and Oregon
Juncos.

This species was first observed on the study area in early

April of both years.

Goshawk
The Goshawk was an uncommon visitor to the study area.

No kill

attempts by this species were observed.

Great-horned Owl
One pair of Great-horned Owls inhabited the lower two miles of
the North Fork of Elk Creek.
of the lodgepole pine forest.

Most "hooting11 was done on the ridge-top
Two snowshoe hares found at the edge of

the Douglas fir type in March of 1968 were probably killed by this
species.

I found no evidence of owl predation on the bird population.
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MORNING SONG INITIATION

General
The relationship of daybreak song and sunrise has been studied by
several authors (for example, Leopold and Eynon, 1961; Armstrong, 1963)
but I am not aware of any such studies for Montana birds breeding in
montane habitats.

The purpose of this study then, was to determine the

time of song initiation, the order of song initiation, and the regular
ity with which certain species initiate daybreak song in relation to
both sunrise and to other birds,

Time of Song Initiation
As the weeks proceeded, song initiation occurred fewer minutes
after sunrise until after the summer solstice (June 21) when song was
initiated before sunrise (Fig. 78).

A similar pattern was obtained for

the House Wren, Cardinal, and Catbird by Leopold and Eynon (1961).

On

the last date (June 25) the Western Tanager was the first to sing.
Unfortunately time limitations prohibited further investigation of this
aspect.
Song activity of passerines may be controlled by gonadotrophic
levels during the breeding cycle.

Greely and Meyer (1953) concluded

that crowing times for pheasants were clearly correlated with pituitary
activity.

It is likely then, that this accounts for the progressively

earlier singing of passerines as spring progresses and sunrise occurs
earlier and earlier.
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Order of Initiation
Armstrong (1963) concluded that the sequence of morning song
initiation is quite constant.

My data show that during the first hour

after sunrise, only the Robin, Townsend Solitaire, Varied Thrush, and
Winter Wren exhibited any regularity (Fig. 78).

The Robin was usually

first to sing, followed by the Townsend Solitaire which was third or
fourth.

The Varied Thrush and Winter Wren usually sang second, third or

fourth and often began singing within only a few seconds of each other.
More sampling should have been done to obtain a definite pattern.
The Ruffed Grouse drummed all night during early May.

In early

June, the Common Nighthawk was heard "diving" as early as 2:30 AM.

Daily Singing Pattern of the Swainson Thrush
Figure 79 shows the daily singing pattern of the Swainson Thrush
on progressively later dates during the 1967 nesting season.

This thrush

arrived on the area during the third week of May and began nesting during
the third week of June.

Eggs were being laid

during the first week of

July and this coincided with a marked drop in singing activity of males
during the day but a "normal" increase in late evening (Fig 79).

The

highest ca11-count occurred on July 10 when the females were in the first
stages of incubation.

Cessation of Singing
A number of territorial males ceased singing for a short time,
usually 1-3 days, when females were first observed on the study area.
These birds were the Hammond Flycatcher, Dusky Flycatcher, American Red
start, and Audubon Warbler.

This phenomenon may have occured with other

species but I was unable to determine when females first arrived.
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Fig. 78

Order of song initiation in relation to sunrise times

Fig.
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DISCUSSION

THE BIRD COMMUNITIES

When comparing bird communities, population density data are
inadequate if bird habitat productivity is being measured.

In community

metabolism, one Audubon Warbler does not equal one Spruce Grouse.

In

this study, the productivity of the three forest types was estimated by
first determining the bird population in terms of the number of terri^tories occupied per 100 acres of habitat, and then by calculating the
standing crop biomass per 100 acres of habitat.

Trophic Levels
Trophic levels are levels of nutrition based on the manner in
which an organism utilizes energy.

The lowest level contains green

plants (e.g., Douglas fir) which convert solar energy to food material
by the process of photosynthesis.

These are producers.

The next levels

are consumers.

The primary consumers (e.g., Pine Siskin or insects) eat

the producers.

Secondary consumers (e.g., Audubon Warbler, Cooper Hawk)

feed on primary consumers.
These levels vary according to the food habits of the organism
involved,

All birds breeding on the study area were classified accord

ing to a system derived by Salt (1953).

He divided the avifauna into

eight distinct feeding groups, each based on the feeding location and
type of food sought or method of feeding.

This classification is

followed with few exceptions in this study (Table 9).

Some species, for

instance the Chipping Sparrow, drastically change their diet from season
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to season.

In such cases, the food category is based on whether a

certain item forms at least 50% of the diet.

In most cases, Martin, Zim

and Nelson (1951) was used as the reference.
The generalized foraging niches of the breeding birds of the
three habitats is shown in Figures 80 to 82.

These foraging positions

were based on quantitative data and on other observations of foraging
birds and indicate the position in the environment where each species
is most likely to be found feeding.

Density and Biomass
The densities of the two coniferous forest types were nearly
equal (Tables 10 and 11) for both years.

The biomasses of these habi

tats were quite different however (Tables 12 and 21 to 25 and 83).

As a

whole, the difference is explained by the presence of the Spruce Grouse
on the lodgepole pine type.

This bird at this population level accounts

for 2,100 grams of biomass per 100 acres.

Even without this species, the

lodgepole pine type supports more primary consumers than does the Douglas
fir type.

(This is probably because the lodgepole type contains more

leaf surface than the Douglas fir type.)

On the other hand, the Douglas

fir type supports more secondary consumers than does the lodgepole
(Tables 12 and 21-25 in Appendix).
It will also be noted that both the riparian and the Douglas fir
types support more biomass in secondary consumers, especially foilageinsect and ground insect feeders, than does the lodgepole type.

This

reflects the amount of so-called "edge" (thereby exposing more terminal
branch positions) and the increased numbers of insects available to
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Tab l e

10

BREEDING BIRD POPULATIONS OF THE NORTH FORK
1967

Bird Species

Forest Types
Douglas Fir
Lodgepole
(Territories per 100 acres)

Chipping Sparrow

36.0

28.0

Oregon Junco

24.0

33.0

Swainson Thrust

9.0

23.0

Hermit Thrush

0.8

+

Robin

4.5

-

Townsend Solitaire

-

4.0

10.5

4.0

Evening Grosbeak

4.5

8.0

Pine Siskin

4.5

8.0

10.0

12.0

Western Tanager

Audubon Warbler
Warbling Vireo

8.0

-

Solitary Vireo

7.0

4.0

Ruby-crowned Kinglet

5.0

-

Golden-crowned Kinglet

-

8.0

Hammond Flycatcher

7.0

-

Dusky Flycatcher

6.0

-

Mountain Chickadee

3.0

4.0

Williamson Sapsucker

-

+

Pileated Woodpecker

-

+

Red-breasted Nuthatch

2.5

8.0

Common Nighthawk

+

-

Gray Jay

-

+

Spruce Grouse

-

5.0

TOTALS

143.0

149.0

«
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Table

11

BREEDING BIRD POPULATIONS OF THE NORTH FORK
1968
Forest Types

Bird Species

Douglas Fir
Lodgepole
Ripariai
(Terri tories per 100 acres)
Chipping Sparrow

51.8

22.0

5.0

Oregon Junco

28.8

32.0

-

American Redstart

-

-

65.0

Hammond Flycatcher

6.9

4.0

47.5

19.0

26.0

5.0

Winter Wren

-

-

35.0

MacGillivray Warbler

-

-

45.0

Warbling Vireo

7.5

-

35.0

Evening Grosbeak

9.2

20.0

-

11.5

4.0

-

Audubon Warbler

Western Tanager

+

25.0

Ruffed Grouse

-

Pine Siskin

9.2

16.0

-

American Robin

6,9

-

15.0

Swainson Thrush

6.9

14.0

2.5

Dusky Flycatcher

7.5

-

-

Solitary Vireo

5.2

8.0

-

Golden-crested Kinglet

-

9.0

-

Ruby-crested Kinglet

5.8

3.0

-

Red-breasted Nuthatch

5.8

9.0

2.5

Cassin Finch

5.8

-

-

Mountain Chickadee

5.8

8.0

-

Black-capped Chickadee

-

-

15.0

Song Sparrow

-

-

10.0

Spruce Grouse

-

5.0

Hermit Thrush

2.3

4.0

-
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Table

11

(continued)

BREEDING BIRD POPULATIONS OF THE NORTH FORK (continued)
1968
Bird Species

Forest Types
Douglas Fir
Lodgepole
Riparian
(Territories per 100 acres)

Townsend Solitaire

2.3

2.0

+

Williamson Sapsucker

1.2

2,0

-

Red-shafted Flicker

1,2

-

-

Pileated Woodpecker

-

+

-

Varied Thrush

-

-

+

Common Nighthawk

+

-

-

Gray Jay

-

+

-

Olive-sided Flycatcher

-

+

-

Great-homed Owl

-

+

-

200.8

188.0

307.5

TOTALS
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T a b l e 12

AVIAN STANDING CROP BIOMASS PER 100 ACRES
Trophic Level

Standing Crop Biomass
(gms)
1967
1968

Lodgepole Pine Type
Primary Consumers
(gs, fs)

3,328.9

3,980.0

Secondary Consumers
(gi,fi,ts,ai)

1,662.6

1,791.7
_____

4,991.5

5,771.7

731.3

1,296.4

1,990,1

2,709.6
_____

2,721.4

4,006.0

Primary Consumers
(gs)

-

14,181.3

Secondary Consumers
(gi, fi,ts,ai)

-

3,523.3
_____

Total

Douglas Fir Type
Primary Consumers
(gs, fs)
Secondary Consumers
(gi,fi,ts ,ai)
Total

Riparian Creek Bottom

Total

17.704.6
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Fig. 83

Profile of avian standing crop biomass of
the three study plots.
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insect exploiters.

The number of species in each coniferous type for

the ground-insect and foilage-insect categories is nearly the same.
This is because of the isolated "pockets" of suitable habitat present
on the lodgepole forests modified by logging and fire.

The numbers of

these species (normally preferring the Douglas fir type) in this sub
optimum habitat is low and depends on the population level of the
species in optimum habitats surrounding the lodgepole pine type.
Salt (1957) studied the change in habitat quality in the successional stages from the lodgepole to the spruce-fir forest in Wyoming.
He concluded that "as succession proceeds from the lodgepole stage to
the spruce-fir stage, the number of species of birds in the avifauna
increases."

He attributed this increase to an increase in all the

feeding categories, not just those feeding in the canopy.

He also

suggested that early serai stages contain only sufficient food energy in
a given strata or feeding group to support a few generalized species.
"As the community matures, enough energy flows through the stratum so
that it may be partitioned between a number of specialized species."
If the lodgepole forest on this study area was unmodified by log
ging, several species would be absent.

The Chipping Sparrow, Hermit

Thrush, Western Tanager and Townsend Solitaire would not be present.
Salt failed to report any grouse in his data so the Spruce Grouse can
also be eliminated from these figures.

If the biomass for species at

the 1968 level is subtracted from the total, the resulting figure
(3,115 grams) closely compares to Salt's data (3.194 grams) for the
lodgepole-spruce-fir forest in Wyoming.
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At this point, I must make a cautionary note.

Salt (1957) used

a strip census method to estimate his bird populations.
his bird density data reflect both males and females.

As a result,
However, it is

likely that he did not record many of the females so his biomass
figures are probably low.
to calculate biomass.

For comparative purposes, I used only males

The true biomass however, can be obtained by

doubling my biomass results.

Species Diversity
A major factor in determining species diversity in a particular
habitat is niche segregation.

Niche segregation enables species to

lessen intense interspecific competition (Kendeigh, 1961) . In forest
habitats, niche segregation parallels the complexity of the forest
structure.

MacArthur and MacArthur (1961) developed a technique for

measuring and predicting species diversity.

They found that the number

of species is directly correlated with the vegetation configurature.
"In deciduous forests, bird species diversity can be predicted in terms
of the height profile of foilage density" (MacArthur and MacArthur,
1961:598).

They also noted that in coniferous forests, another factor

contributes to diversity.

This is the so-called "inside" and "outside"

parts of the canopy and is best illustrated by MacArthur's (1958) study
of wood warblers in Maine and New York spruce forests.
In the coniferous forest types of the North Fork of Elk Creek, I
also noted distinct horizontal strata in the tree canopy.
insect feeders exploited these zones most efficiently.

The foilage-

However, in the

riparian creek bottom, a vertical zonation was far more important in
species distribution than a horizontal zonation.
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A homogeneous lodgepole pine forest contains few niches and sup
ports few bird species.

Salt (1957) found only eight breeding species;

Snyder (1950) found 14 species in a lodgepole forest with a few scat
tered openings; and I found 23 breeding species in a highly modified
lodgepole pine forest (Table 13).

The habitat of some of these addi

tional species found on my lodgepole forest is marginal, and its occu
pancy depends on the "overflow" population, if existing, in the surround
ing open Douglas fir type.

The species involved in this overflow are:

The Chipping Sparrow, Audubon Warbler, Ruby-crowned Kinglet, Western
Tanager, Hermit Thrush, Robin, Hammond Flycatcher, and Red-shafted
Flicker.

As a result, the population of the lodgepole type in the North

Fork

of Elk Creek is likely to greatly fluctuatefrom year to year both

with

respect to species number and composition.
The openings created by

logging operation in 1927 were the most

important features regulating species invasion.

The Chipping Sparrow

was most active in these areas and the Hammond Flycatcher foraged in the
air-space over these cleared areas.

The flycatcher used the edge of the

clearings for foraging perches from which it flew out to catch passing
insects.

The territories of the Hermit Thrush, Audubon Warbler, and

Western Tanager all contained large numbers of clearings but the birds'
activities were not restricted only to the clearings.

The Ruby-crowned

Kinglet was less attached to clearings but was far more abundant on the
more open Douglas fir forest on the opposite slope.

The Robin and Red-

shafted Flicker were not present on the lodgepole type in either 1967 or
1968, but I believe these species might inhabit the ridgetip of the lodge
pole forest if population levels in optimum habitats became supersaturated.
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Table

13

DISTRIBUTION OF SPECIES PER HABITAT IN EACH FEEDING GROUP

Feeding Group

Douglas Fir

Lodgepole
1967

1968

1967

1968

Riparian
1968

Air-insect

-

1

2

2

1

Timber-drilling

-

1

-

1

-

Timber-searching

1

1

1

1

1

Foilage-insect

5

6

6

6

6

Ground-insect

3

4

4

6

3

Foilage-seed

2

2

2

2

-

Ground-seed

2

2

1

2

2

13

17

16

20

13

5

6

1

1

2

18

23

17

21

15

Total

Other species*

* “Other species" refers to those species ppesent in numbers too small
to affect community metabolism.

137

Effects of Spruce Budworm
Kendeigh (1944) found that a serious outbreak of spruce budworm
in Ontario resulted in a significant increase in the bird population.
He found that in areas where the budworm settled first and in largest
numbers they eventually supported the largest breeding bird population.
He also noted an increase in the stablized bird population from May to
July and correlated this with a simultaneous increase in size and availability of the larvae from May to July.

Kendeigh (1944:33) also gave an

explanation for the yearly population increase.

He postulated that

"with an increasing abundance of food each year a larger number of the
younger birds come into the area and nest, more broods are raised, and
the population rises to a higher lever."

This could have been the case

in my study areas since those species that increased the most (e.g.,
Audubon Warbler) were foilage-insect feeders and were often observed
feeding on spruce budworm larvae.
The spruce budworm outbreak in the Lubrecht Forest has only been
studied recently and the total history of the outbreak is incomplete.
Recent data obtained by Lowe (pers. com., 1968) and students indicate
that on trees about 35 feet tall, there are approximately 50,000 bud
worm larvae.

On trees about 70 feet tall, there are about 150,000 bud-

wofm larvae.

These insects are found chiefly in the terminal part of

the branches.

Lowe sampled conifers by counting larvae on the outer 15

inches of selected branches at three arbitrary tree heights -- upper,
middle, and lower.

The larvae are distributed in the following manner:

upper crown 30%, midcrown 40%, and lower crown 30%.

Recalling the shape

of conifers, the highest density of larvae would be in the upper crown
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and this would enable maximum exploitation efficiency by foil.age~insect
feeders.

Those species for which quantitative data was obtained for

foraging in conifers, namely, the Mountain Chickadee, Black-capped
Chickadee, Audubon Warbler, and Ruby-crowned Kinglet all foraged where
budworm larvae were most dense.

An additional species, the Golden-

crowned Kinglet, sometimes foraged where budworm was most dense.
Other species also fed extensively on budworm larvae, especially
during the first ten days of June.
the second larval instar.

This coincides with the emergence of

At this time Evening Grosbeaks, Pine Siskins,

and Red Crossbills (a visitor) fed extensively on larvae in Engelmann
spruce, alpine fir, and Douglas fir.

Major feeding areas were the spruce

and fir along the creek bottom and isolated spruce and fir located under
an overstory of mature lodgepole pine (Fig. 18, No. 9 on territory maps).
On several occasions, Evening Grosbeaks made several long flights (600
feet) to the lodgepole pine and foraged on alpine fir and Engelmann
spruce 10-20 feet tall.
I believe that the over-abundance of spruce budworm has the most
effect on the following birds:

Western Tanager, Evening Grosbeak, Pine

Siskin, Audubon Warbler, Solitary Vireo, Ruby-crowned Kinglet, Goldencrowned Kinglet, and Mountain Chickadee.
Lowe (pers. comm.) determined that by mid-July, 90% of the larvae
population had died.

Unfortunately no quantitative data on feeding

habits was obtained during mid-July to determine if there were changes in
foraging behavior.
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Regulation of the Population
Of the density-dependent factors operating on the bird popula
tion of the North Fork, territoriality appears to be the controlling
factor.

Populations can be regulated by territory size (Kendeigh, 1961).

My data show that of selected species (Table 14; see also Table 15 in
Appendix) the territory size varied inversely with the population
density.

My data showed that in 1967, the average territory size of the

Audubon Warbler, Chipping Sparrow, and Oregon Junco were all greater
than those in 1968 when more birds occupied the habitats.

This is con

tradictory to what Nice (1937) found for Song Sparrows in Ohio.

There,

in 1931, there were fewer sparrows than the year before but those males
present in 1931 did not enlarge their territories to fill the vacuum.
However, Kendeigh (1947) found that the territory sizes of wood-warblers
also varied inversely with population size.
Other than the competition for space, competition for food, sing
ing perches, nest sites, and feeding areas may also influence population
size.
On my study areas, when spruce budworm is present, most competi
tion is likely to be for nest sites and singing posts.

Examples of this

competition have already been mentioned.
Raptor predators probably exerted an insignificant effect on the
bird population.

Several kill-attempts by Cooper Hawks and Sharp-

shinned Hawks were observed.

Three birds (two Robins and one Swainson

Thrush) in 1967 were killed by raptors.

Most kill-attempts were made on

ground-feeding species (especially Chipping Sparrow and Oregon Junco) in
open grassy areas.

A Goshawk was observed carrying an unidentified prey
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Table 14
Lodgepole Pine

Species

Year, Average
Territory Size (Acre s)
1967
1968

Change
in Territory
Size (Acres)

Change
in Population
(per 100 Acres)

Audubon Warbler

5.80

4.23

-1.57

+14

Chipping Sparrow

1.26

1.80

+0.54

- 6

Oregon Junco

2.03

2.63

+0.60

- 1

Solitary Vireo

4.60

4.65

+0.05

+ 4

Douglas Fir Type
Audubon Warbler

4.70

3.75

-0.95

+ 9

Chipping Sparrow

1.25

1.12

-0.13

+15.8

Oregon Junco

2.03

1.66

-0.37

+ 4.8

Solitary Vireo

6.30

8.15

+1.85

- 1.8

from the creek bottom.
chiefly on mammals.

The Red-tailed Hawk and Great-horned Owl preyed

The diet of the Pigmy Owl was not determined.

Bird Populations in Other Habitats
Udvardy (1957) reviews the findings of twenty years of studies of
breeding bird densities in various habitats.
densities is summarized below:

His discussion on bird
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Table

16

BIRD DENSITIES OF MAJOR HABITATS

Habitat

Species

Bird Density Range
(pairs per 100 acres)

Tundra

5-19

100-215

Marsh

2-10

50-270

Brush and scrub

11-31

100-300

Deciduous forest

9-41

100-750

Coniferous forest

7-39

150-500

Mixed (decid.-conif.) forest

12-51

150-300

Edge habitats

20-40

250-400

For temperate deciduous forests he concluded that "the bird density of the forest community is governed by the number of species that
are adapted to that kind of community and are at hand to settle there"
(Udvardy 1957:304).

Compared with tropical forests, the physiognomic

appearance of the temperate deciduous (and coniferous) forests are less
stratified.

In this regard, he further concluded that in tropical

forests, the "bird density of the forest is governed by the number of
niches the community individual presents."

In tropical forests, the

complex physiognomy produces a large number of niches which are filled
with small numbers of many species.
Bird densities for coniferous forests are generally low except
for the Northeast where high densities (up to 500/100 acres) may occur
(Table 17 in Appendix).
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The mixed conifer-deciduous forests offer more diversity (hence
niches) than uniform forest types (Udvardy, 1957).

The increased number

of niches is reflected in a larger average density (Table 18 in Appendix).
On a density per species basis, Udvardy (1957) concluded that few
species reach densities of over 40 pairs per 100 acres.

My results show

that the Chipping Sparrow (52) on the Douglas fir type, the MacGillivray
Warbler (45), Hammond Flycatcher (47.5) and American Redstart (65) in the
riparian all had densities over 40 pairs per 100 acres.

The spruce bud

worm outbreak may account for this large density; however, of these four
species, only the Chipping Sparrow appeared to consume significant
numbers of larvae.
The bird densities I obtained for coniferous forest types are
significantly higher than those obtained for other mountain coniferous
forests

(Tables 17, 19 and 20 in Appendix).

(1) the

serious spruce budworm outbreak, and (2) man-made alterations of

the forest environment.

This is due to two factors

Both these have been discussed in various sec

tions throughout this paper.
The only
Arizona

riparian habitat of comparable nature was found in northern

(Baida, in litt., 1968).

He censused a riparian canyon and found

a density of 304 pairs/100 acres of 44 species.
307.5 pairs/100 acres but of only 15 species.

I found a density of
The discrepancy in number

of species is not unexpected since there is a general rule that as one
proceeds north from the tropics, the number of species decreases.

Baida

also found that 22% of the species in the riparian were exclusive and
characteristic.

I found this to be 33% for the riparian in the North

Fork of Elk Creek.
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For comparative purposes, the difference in species composition
between the North Fork of Elk Creek and Elk Creek proper must be
mentioned.

Elk Creek is located two miles from the upper end of my

study area and flows through a wider canyon and also has a wider flood
plain than does the North Fork.
most parts, more dense.

The vegetation is more diverse and, in

The following 13 additional species were found

breeding along Elk Creek:
Traill Flycatcher

Cedar Waxwing

Veery

Bullock Oriole

Red-eyed Vireo

Western Wood Pewee

Yellow-throat Warbler

Violet Green Swallow

Downy Woodpecker

Red-shafted Flicker

Yellow-bellied Sapsucker

House Wren

White-breasted Nuthatch

Mourning Dove

Calliope Hummingbird

Black-billed Magpie

This makes a total of 28 species (15+13) for the riparian along Elk
Creek.

SUMMARY

The breeding bird populations of three forest types were studied
during the spring and summer of 1967 and 1968 in the North Fork of Elk
Creek in the Lubrecht Experimental Forest.

The breeding bird popula

tions were determined by the spot-map method and territory boundaries
were drawn for most of the species.

Territory sizes of most species

decreased as the population density increased.
per 100 acres were:

Breeding pair densities

Douglas fir 1967 (143), 1968 (200); lodgepole pine

1967 (149), 1968 (188); riparian 1968 (307.5).
The bird population densities of the North Fork were much higher
than those obtained in Colorado by Snyder (1950) and in Wyoming by Salt
(1957).

This was probably due to two major factors:

(1) a super

abundance of spruce budworm, and (2) the modification of the forest
habitats by fire and logging.
Time and order of song initiation by breeding birds was studied.
From May to July, this occurred earlier in relation to sunrise each day.
Foraging niche was studied for the more easily observed species.
All birds breeding on the study area were classified into eight distinct
feeding groups.

Avian standing crop biomass was calculated for each

feeding group for each forest type.
population for each area was:

Total biomass of the breeding bird

Douglas fir, 2,721 gms. (1967), 4,006

gms. (1968); lodgepole pine type, 4,991 gms. (1967), 5,772 gms. (1968);
and riparian 17,705 gms. (1968).

If the Spruce Grouse is excluded, the

biomass of the lodgepole pine type was 2,891 gms. (1967), and 3,671 gms.
(1968).
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Distinct horizontal and vertical strata were observed on the
three forest types.

Systematic observations were made of foraging,

singing, and nesting niches, and territorial boundaries.

These obser

vations were used in making vertical and horizontal plots of these.
The lodgepole pine type has open or clear portions that support
several species that require open conifer stands.

These species are

the Chipping Sparrow, Audubon Warbler, Ruby-crowned Kinglet, Western
Tanager, Hermit Thrush, and the Hammond Flycatcher.

Since the lodge

pole habitat seems less favorable than that of the Douglas fir, their
presence is probably determined by high population of these species on
the Douglas fir type and represent the "overflow."
The favored feeding zones of the Mountain Chickadee, Audubon
Warbler, and Ruby-crowned Kinglet correspond to an area of conifers
where spruce budworm larvae are most dense.

Also, the Evening Grosbeak

and Pine Siskin fed almost exclusively on spruce budworm larvae during
the first two weeks of June.
The breeding bird populations of the North Fork have probably
been increased in density by the super-abundance of food in the form
of Spruce budworm larvae; they are presumably kept from exceeding their
present density appreciably by territoriality.
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Ta b l e 4

WEEKLY PRECIPITATION (IN INCHES) ON THE LODGEPOLE PINE
AND DOUGLAS FIR TYPES (DATA COURTESY OF DENNIS KELLY)

Date

Precipitation
Douglas Fir Type
Lodgepole Type

1967
June

3
10
17
23
30
July 7
14
21
28
August 4
11
18
25

1.80
0.62
0.83
1.20
0.76
0.02
0.04
0.38
0
0.16
0.20
0
0

1.85
0.71
0.86
1.20
0.77
0.03
0.03
0.35
0
0.18
0.23
0
0

Total

6.01

6.21

5
12
26
April 2
9
16
23
30
May 7
14
23
30
June 6
12
25

1.32
0
iced
.52
0.22
0.46
0.49
0.55
0.14
0.77
0.66

1.20
iced
iced
0.56
0.25
0.46
0.53
0,62
0.14
0.76
0.66

Total

5.13

5.18

1968
March
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Table 5

SNOW DEPTHS 1967
(in inches)

Date

North Aspect

South Aspect

Riparian

8
-

1-8
-

-

-

12
17
19
18

-

-

17
17%
19%
19

Mar. 4
18
25

0-11
0=9%
0-6

0-5
0-3%
0-4

Apr.

1
8
15
22
29

0-9%
0-4
patches
patches
3=4

patches
few patches
few patches
few patches
0-4

6
13
20
27

patches
some ice left
few patches, ice

few patches
clear, drying
clear

-

-

-

-

June
July
Aug.
Sept.
Oct.

clear
clear
clear
clear
clear

_

Nov.

=

Jan.

Feb.

4
11
18
25

4
12
18
28

Dec. 15
29

-

16
A™
00
I— 1

May

7
14
21
28

16%
9%
6%
0-4
_

-

-

-

-

-

=

light snow
=
-

clear
-

.26
.16
.14
iced

2-3
1-9

0-3
0-8%

5
11%

-

-
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Table 6

SNOW DEPTHS 1968
(in inches)

Date

North Aspect

South Aspect

Riparian

9
16
23
30

6=16
3.%-14
0=12
1=12

4-14
3=17
2=13
2=14

19
19
15
18

Feb.

6
13
20
27

0=7%
0-0=12
0-11
0=8%

12
12
11
0=12

17%
17

Mar.

5
12
26

patches
patches
--

patches
patches
=

9%
5%
3=4

Apr.

2
9

new snow
clear

new snow
small ain't of ice

3=4
patches

clear
clear

clear
clear

clear
clear

vD
i—1

May
June

h\™

Jan*

11%
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Table

7

MONTHLY AVERAGE TEMPERATURES (IN DEGREES F.)
(DATA COURTESY OF D. KELLY)
Douglas Fir Type
Temperature

Month

Maximum

Minimum
1967
March
April
May
June

23.1
29.7
36.7
44.5

37 »5
45.4
59.4
66.6

33.8
30.5
38.1
43.5

53.7
51.0
58.4
62.8

1968
March
April
May
June

Lodgepole Pine Type
Month

Temperature
Minimum

Maximum

1967
March
April
May
June

16.6
27.3
34.9
43.3

29.0
43.2
59.3
67.1

29.7
28.3
35.9
43.7

43.7
47.1
58.7
62.5

1968
March
April
May
June

157

Fig. 84

Sample census sheet showing routes of census

LodgepoXo Type
Date

N

f
0 A#

Hr

H>« Sp*
Remarks

Ne# Individo
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Table 9

FORAGING GROUPS FOR BIRDS OF THE NORTH FORK OF ELK CREEK (JUNE-AUGUST)
Species
Chipping Sparrow
Song Sparrow
Oregon Junco
Swainson Thrush
Hermit Thrush
Varied Thrush
Robin
Townsend Solitaire
Western Tanager
Evening Grosbeak
Pine Siskin
Audubon Warbler
MacGillivray Warbler
American Redstart
Warbling Vireo
Solitary Vireo
Ruby-crowned Kinglet
Golden-crowned Kinglet
Hammond Flycatcher
Dusky Flycatcher
Mountain Chickadee
Black-capped Chickadee
Red-breasted Nuthatch
Winter Wren
Red-shafted Flicker
Williamson Sapsucker
Pileated Woodpecker
Spruce Grouse
Ruffed Grouse
Cassin Finch
Great Horned Owl
Nighthawk
Gray Jay
Olive-sided Flycatcher

Classification
ground-insect (gi)
ground-seed (gs)
ground-seed
ground-insect
ground-insect
ground-insect
ground-insect
ground, air-insect** (ai)
foilage-insect (fi)
foilage-seed (fs)
foilage-seed
foilage-insect
foilage-insect
foilage-insect
foilage-insect
foilage-insect
foilage-insect
foilage-insect
air-insect
air-insect
foilage-insect
foilage-insect
timber-searching (ts)
foilage-insect
ground-insect
timber-drilling (td)
timber-drilling
ground-seed*
ground-seed*
ground-seed
ground-predator (gp)
air-insect
foilage-seed
air-insect

*Although these species consume many seeds, they also eat vegetable
parts of plants (for example, leaves).
**Salt (1953) classifies this species as foilage-insect. I observed it
most often "flycatching" at middle tree heights, or descending from a
low perch (1-10 feet) and obtaining insects off the ground.
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Table

15

TERRITORY SIZES
1968

Douglas Fir Type
Species

No.

Range
(in acres)

Average
(in acres)

Hammond Flycatcher

3

2.7-3.8

3.23

Audubon Warbler

6

2.4-5.1

3.75

Oregon Junco

8

0.8-3.2

1.66

Hermit Thrush

1

5.1

5.10

20

0.4-3.4

1.12

Solitary Vireo

2

8.1-8.2

8.15

Dusky Flycatcher

3

3.5-4.7

4.00

Warbling Vireo

2

4.6-6.5

5.55

Robin

4

3.3-4.0

3.65

Ruby-crowned Kinglet

1

19.0

19.0

Swainson Thrush

1

3.3

3.30

Shipping Sparrow

1967
Hammond Flycatcher

2

1.5-1.7

1,60

Audubon Warbler

2

4.3-5.1

4.70

Oregon Junco

8

1.4-3.1

2.03

12

0.6-1.9

1.25

Chipping Sparrow
Solitary Vireo

1

6.3

6.30

Dusky Flycatcher

1

4.3

4.30

Warbling Vireo

2

2.9-3.0

3.40

Ruby-crowned Kinglet

1

15.4

15.40

Swainson Thrush

3

1.7-1.8

1.75

Western Tanager

2

3.3-3.9

3.60
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15

(continued)

TERRITORY SIZES
1967

Lodgepole Pine Type
Species

No.

Range
(in acres)

Average
(in acres)

Hammond Flycatcher

-

-

■=

Hermit Thrush

-

-

-

Audubon Warbler

2

4.7-6.9

5.80

Oregon Junco

6

1,8-2 .5

2.03

Western Tanager

1

7.1

7.1

Chipping Sparrow

7

0.6-1.6

1.3

Solitary Vireo

1

4.6

4.6

Golden-crowned Kinglet

-

-

-

Swainson Thrush

3

1.8-2.4

2.1

1968
Hammond Flycatcher

1

2.0

2.0

Hermit Thrush

1

5.6

5.6

Audubon Warbler

3

2.7-5.1

4.2

Oregon Junco

3

1.9-3.6

2.6

Western Tanager

1

16.3

16.3

Chipping Sparrow

5

1.3-2.3

1.8

Solitary Vireo

2

4.6-4.7

4.7

Golden-crowned Kinglet

1

3.2

3.2

Swainson Thrush

-

-

-

Table

17

BIRDS OF T H E CON I F E R O U S F O R E S T B I O M E

No.
Species

Density
(prs./100
acres)

Sample
Size

Douglas fir-Yellow pine
(8,800 ft)

15

102

Lodgepole pine (9,500 ft)

14

Engelmann spruce-alpine fir
(10,200 ft)

13

Climax red and white spruce

-

Disturbed Douglas fir coast
forest

Location

Reference

22 .2

Colo.

Snyder, 1950

59

22.2

Colo.

Snyder, 1950

94

14.2

Colo.

Snyder, 1950

242

30

Maine

Cadbury and Cruickshank 5
1942

12

182

54.5

B.C.

Aud. Field Notes 17(6): 499

Open yellow pine (7,600-7,900)

14

127

26

Colo.

Aud. Field Notes 11(6): 448

Immature lodgepole pine

17

80

20

Colo.

Aud. Field Notes 9(6):

Immature Douglas fir (7,900-8,200)

9

45

20

Colo.

Aud. Field Notes 6(3): 232

Lower foothills yellow pine

9

240

20

Colo.

Aud. Field Notes 20(6): 624

19

105

20

Wyoming

Aud. Field Notes 21(6): 622

146

69

Mich.

Kendeigh, 1948

94

75

Colo.

Hering, 1948

Habitat

Lodgepole pine-spruce forest
Cedar-balsam
Yellow pine forest

20

Table

17

(continued)

B I RDS OF T H E C O N I F E R O U S F O R E S T B I O M E

Habitat

Boreal spruce-fir

No.
Species

Density
(prs./100
acres)

33

148

Sample
Size

(continued)

Location

Reference

40

Maine

Stewart and Aldrich, 1952

8

36.5

10

Wyo.

Salt, 1957

Lodgepole-spruce-fir (7,300)

14

97.7

15

Wyo.

Salt, 1957

Spruce-fir (7,600 ft)

19

117.1

13

Wyo.

Salt, 195 7

Spruce-Douglas fir

26

380

?

Ariz.

Baida, 1968

Ponderosa pine

31

336

?

Ariz.

Baida, 1968

Spruce

63

520

?

Csech.

Turcek, 1955

Climax spruce-fir

38

319

100

Ontario

Kendeigh, 1947

Cut-over spruce-fir

27

169

17

Ontario

Kendeigh, 1947

Virgin hemlock

19

331

12

N. Carl.

Odum, 1950

Red pine

20

-

-

Wis.

Beals, 1960

Jack pine

9

-

-

Wis .

Beals, 1960

White pine

15

-

-

Wis .

Beals, i960

Csech.

Turcek, 1955

Lodgepole pine (6,900 ft)

Pine or spruce

-

400

2.5

Table

17

(continued)

BIRDS OF T H E C O N I F E R O U S F O R E S T B I O M E

No.
Species

Density
(prs./100
acres)

Boreal spruce-fir

30

154

Douglas fir (2,745 ft)

23

Recently logged Douglas fir
(2,820 ft)

Habitat

Sample
Size

(continued)

Location

Reference

40

Maine

Hensley and Cope, 1951

435.5

20

Idaho

Johnston, 1949

24

376.5

20

Idaho

Johnston, 1949

Young red spruce (4,400 ft)

19

278

15

W.Virg.

Stewart and Aldrich, 1<

Open Douglas fir forest

17

143

44

W .Mont.

This study, 1967

Modified lodgepole pine forest

18

149

25

W .Mont.

This study, 1967

Open Douglas fir forest

21

200

44

W .Mont.

This study, 1968

Modified lodgepole pine forest

23

188

25

W .Mont.

This study, 1968

Table

18

BIRDS OF T H E D E C I D U O U S F O R E S T B I O M E A N D M I X E D F O R E S T

No.
Species

Density
(prs./lOO
acres)

Virgin spruce-hardwood

28

325

Mature second growth

23

Young deciduous growth

Habitat

Me sic shrub land
Intermediate hemlock-hardwood

Sample
Size
(acres)

Reference

31

W. Virg.

Stewart and Aldrich, 1949

295

12

W. Virg.

Stewart and Aldrich, 1949

19

190

15

W. Virg.

Stewart and Aldrich, 1949

8

288

N. Carl.

Odum, 1950

21

270

N. Carl.

Odum, 1950

N. Carl.

Odum, 1950

6 .4
15

Oak-chestnut sere
Intermediate deciduous forest

12

222

10

N. Carl.

Odum, 1950

Mature oak-chestnut (climax)

18

160

25

N. Carl.

Odum, 1950

Hemlock-beech

22

165

21

N. York

Kendeigh, 1946

Beech-maple-hemlock

20

111

62

N. York

Kendeigh, 1946

Elm-maple

26

125

-

111.

Twomey, 1945

Oak-woodland

36

224

-

N. Ariz,

Baida, 1968

Oak-juniper

36

267

-

N. Ariz.

Baida, 1968

Riparian Canyon

45

304

-

N. Ariz.

Baida, 1968

164

Location

Table
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(continued)

BIRDS OF T H E D E C I D U O U S F O R E S T B IOME A N D M I X E D F O R E S T S

Sample
Size
(acres)

Location

Reference

59

308

N. Mich.

Kendeigh, 1948

Beech-maple-pine

155

160

N. Mich.

Kendeigh, 1948

Pine-aspen

112

25

N. Mich.

Kendeigh, 1948

Cedar-aspen

139

33

N. Mich.

Kendeigh, 1948

Habitat

No.
Species

Aspen-maple

Density
(prs./lOO
acres)

(continued)

Mixed shrubs and small trees

41

238

66

N. York

Kendeigh, 1946

N. hardwood-spruce-fir

22

241

35

Maine

Stewart and Aldrich, 1952

Flatland aspen

19

1,054.6

Wyo.

Salt, 1957

Hemlock-yellow birch

35

-

-

Wis .

Beals, 1960

Aspen

39

-

-

Wis.

Beals, 1960

White birch-red oak

21

-

-

Wis .

Beals, 1960

White birch-yellow birchwhite cedar

29

-

-

Wis .

Beals, 1960

Sugar maple-yellow birch

29

-

-

Wis .

Beals, 1960

6

Oak-hornbeam

-

800

2.5

Czech.

Turcek, 1955

Beech-maple-fir

-

640

2.5

Czech.

Turcek, 1955

166

Table
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B R E E D I N G BI R D D E N S I T I E S OF S E L E C T E D H A B I T A T S
(FROM DU M A S , 1950)

Habitat Type

Bird Species
Brushy
River
Bottom
Chipping Sparrow
Song Sparrow
Oregon Junco
Swainson Thrush
Hermit Thrush
Robin
Townsend Solitaire
Western Tanager
Evening Grosbeak
Pine Siskin
Audubon Warbler
MacGillivray Warbler
American Redstart
Warbling Vireo
Solitary Vireo
Ruby-crowned Kinglet
Golden-crowned Kinglet
Hammond Flycatcher
Dusky Flycatcher
Mountain Chickadee
Black-capped Chickadee
Winter Wren
Red-breasted Nuthatch
Williamson Sapsucker
Cassin Finch

IN S O U T H E A S T E R N W A S H I N G T O N

1.8*
5.5

Yellow
Pine
Woodland
10.4
1.2
10.4
2.0
2.0

5.8
1.6
1.7
2.8
2.2
1.0
3.0

0.8
1.5
0.8
0.8
0.4
1.2

Mixed
Forest
5.3
0.2
5.3
7.3
4.3

2.8
2.5
2.3
3.8
0.3
1.8
2.3
0.8
2.3
3.2
0.7
1.5
0.3
1.5
1.7

Subalpine
Fir Forest

3.3
1.5
2.0
0.5
0.5
2.5
2.5
2.3

1.0
1.3
1.3

4.8
0.2
1.5

2.0

^Densities are expressed as a density index based on the average number
of times a species is recorded per hour of time spent cruising the area.
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T a b l e 20
B R E E D I N G B I R D D E N S I T I E S OF S E L E C T E D HAB I TA T S IN C O L O R A D O
(SNYDER, 1950), W Y O M I N G (SALT, 195 7), A N D M O N T A N A (THIS STUDY)

Habitat Types

Bird Species
Chipping
Sparrow

Oregon
Junco

Swainson
Thrush

Hermit
Thrush

Colorado
Douglas fir-ponderosa pine

35.2

8.8

Lodgepole pine

13.0

Spruce-fir

8.0

Wyoming
Lodgepole pine

17.7

10.0

Lodgepole-spruce-fir

11.1

9.4

2.8

7.0

2.8

Douglas fir 1967

36.0

24.0

9.0

0.8

1968

51.8

28.8

6.9

2.3

Modified lodgepole 1967

28.0

33.0

23.0

+

1968

22.0

32.0

14.0

4.0

Spruce-fir

Montana

168

T a b l e 20

(continued)

B R E E D I N G BIRD DENS I T I E S OF S E L E C T E D H A B I T A T S IN C O L O R A D O
(SNYDER, 1950), W Y O M I N G (SALT, 1957), A N D M O N T A N A (THIS STUDY)

Habitat Types
American
Robin

Bird Species .
Townsend
Varied
Western
Solitaire Thrush
Tanager

Evening
Grosbeak

Colorado
Douglas firponderosa pine

8.8

Lodgepole pine
Spruce-fir
Wyoming
Lodgepole pine

5 .0

Lodgepole-spruce-fir

2.2

18.3

Spruce-fir

3.5

13.3

Montana
Douglas fir 1967

4.5

-

10.5

4.5

1968

6.9

2.3

11.5

9.2

-

2.0

4.0

20.0

Modified lodgepole
1967
1968

+
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T a b l e 20

(continued)

B R E E D I N G BIR D D E N S I T I E S OF S E L E C T E D H A B I T A T S IN C O L O R A D O
(SNYDER, 1950), W Y O M I N G (SALT, 1957), A N D M O N T A N A (THIS STUDY)

Habitat Types
Pine
Siskin

Audubon
Warbler

Bird Species
MacGillivray Warbling
Warbler
Vireo

Solitary
Vireo

Colorado
Douglas firponderosa pine

8.8

Lodgepole pine
Spruce-fir

4.4
-J-

23.0

6.0

25.0

Wyoming
Lodgepole pine

1.7

Lodgepole-sprucefir
Spruce-fir

6.7
18.3

1.4

7.7

Douglas fir 1967

4.5

10.0

1968

9.2

19.0

8.0

12.0

16.0

26.0

Montana

Modified lodgepole
1967
1968

-

8.0

7.0

7.5

5.2

-

4.0
8.0
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T a b l e 20

(continued)

B R E E D I N G B I R D D E N S I T I E S OF S E L E C T E D H A B I T A T S IN C O L O R A D O
(SNYDER, 1950), W Y O M I N G (SALT, 1957) A N D M O N T A N A (THIS STUDY)

Habitat Types

Bird Species
Ruby-cr. Golden-cr. Hammond Dusky
Fly
Kinglet
Kinglet
Fly
catcher catcher

Mountain
Chickadee

Colorado
Douglas firponderosa pine

17.6

13.2

Lodgepole pine
Spruce-fir

9.0
12.0

28.0

Wyoming
Lodgepole pine

6.7

Lodgepole-spruce-fir

9.4

0.6

7.8

Spruce-fir

8.4

11.9

12.0

Montana
Douglas fir 1967

5.0

7.0

6.0

3.0

1968

5 .8

6.9

7.5

5.8

Modified lodgepole
1967
1968

8.0
3.0

9.0

4.0
4.0

8.0
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T a b l e 20

(continued)

B R E E D I N G B I R D D E N S I T I E S OF S E L E C T E D H A B I T A T S IN C O L O R A D O
(SNYDER, 1950), W Y O M I N G (SALT, 1957) AN D M O N T A N A (THIS STUDY)

Habitat Types
Red-br.
Nuthatch

Bird Species
Williamson Red-shafted
Sapsucker
Flicker

Cassin
Finch

Colorado
Douglas firponderosa pine

+

Lodgepole pine
Spruce-fir

Wyoming
Lodgepole pine
Lodgepole-spruce-fir

3.3

2.0

Spruce-fir

3.5

1.4

Montana
Douglas fir

1967

2.5

-

1968

5.8

1.2

1967

8.0

+

1968

9.0

2.0

Modified lodgepole

1.2

5 .8
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T a b l e 21
A V IAN S T A N D I N G C R O P B I O M A S S

Species by
Foraging Class.

(JUNE-AUGUST)

Lodgepole Pine Type
1967
Terr, per
100 acres

Mean
Weight
(gms)

Standing Crop
Biomass,grams
per 100 acres

Ground-seed (gs)
Oregon Junco

33.0

17.7

Spruce Grouse

5.0

459.0,381.0

584.1
2 ,100.0
2,684.1

Foilage-seed (fs)
Evening Grosbeak

8.0

56.0

96.8

Pine Siskin

8.0

12.1

448.0
544.8

Chipping Sparrow

28.0

12.2

340.0

Swainson Thrush

23.0

30.0

690.0

4.0

35.0

140.0
1,170.0

12.0

13.1

157.0

Golden-crowned Kinglet

8.0

5.1

40.8

Western Tanager

4.0

29.0

116.0

Solitary Vireo

4.0

12.5

50.0

Mountain Chickadee

4.0

12.0

48.0
411.8

8.0

10.1

80.8

Ground-insect (gi)

Townsend Solitaire

Foilage-insect (fi)
Audubon Warbler

Timber-searching (ts)
Red-breasted Nuthatch
TOTALS 13 species

144.0

4,991.5

Ta b l e
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A V I A N S T A N D I N G C R O P BIO M A S S

Species by
Foraging Class .

(JUNE-AUGUST)

Lodgepole Pine Typ e
1968
Terr, per
100 acres

Mean
Weight
( g msX. .

Standing Crop
Biomass,grams
per 100 acres

Ground-seed (gs)
Oregon Junco
Spruce Grouse

32.0
5.0

17.7
459,381.0

566.4
2 ,100.0
2,666.4

Foilage-seed (fs)
Evening Grosbeak
Pine Siskin

20.0
16.0

56.0
12.1

1,120.0
193.6
1,313.6

14.0
22.0
4.0
2.0

30.0
12.0
25.6
35.0

420.0
268.4
102.4
70.0
860.8

26.0
9.0
8.0
8.0
4.0
3.0

13.1
29.0
12.5
12.0
5.1
6.1

340.0
116.0
100.0
96.0
45.9
18.3
716.2

4.0

10.2

40.8

9.0

10.1

90.9

2.0

45.2

90.4

Ground-insect (gi)
Swainson Thrush
Chipping Sparrow
Hermit Thrush
Townsend Solitaire
Foilage-insect (fi)
Audubon Warbler
Golden-crowned Kinglet
Solitary Vireo
Mountain Chickadee
Western Tanager
Ruby-crowned Kinglet
Air-insect (ai)
Hammond Flycatcher
Timber-searching (ts)
Red-breasted Nuthatch
Timber-drilling (td)
Williamson Sapsucker
TOTALS 17 species

188.0

5,771.7

174

Ta b l e 23
AVIAN STANDING CROP BIOMASS

Species by
Foraging Class .

Douglas Fir Type
1967
Terr, per
100 acres

(JUNE-AUGUST)

Mean
Weight
(gms)

Standing Crop
Biomass,grams
per 100 acres

Ground-seed (gs)
24.0

17.7

424.8

Evening Grosbeak

4.5

56.0

252.0

Pine Siskin

4.5

12.1

54.5
306.5

36.0

12.2

439.2

American Robin
Swainson Thrush

4.5
9.0

88.0
30.0

396.0
270.0

Hermit Thrush

1.5

25.6

38.4
1,143.6

10.5
10.0

29.0
13.1

304.5
130.1

Warbling Vireo

8.0

11.3

90.4

Solitary Vireo

7.0

12,5

87.5

Ruby-crowned Kinglet

5.0

6.1

30.5

Mountain Chickadee

3,0

12.0

36.0
679.0

Hammond Flycatcher

7.0

10.2

71.4

Dusky Flycatcher

6.0

11.8

70.8
142.2

2.5

10.1

25.3

Oregon Junco
Foilage-seed (fs)

Ground-insect (gi)
Chipping Sparrow

Foilage-insect (fi)
Western Tanager
Audubon Warbler

Air-insect (ai)

Timber-searching (ts)
Red-breasted Nuthatch

TOTALS 16 species

143.0

2,721.6
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T a b l e 24
AVIAN STANDING CROP BIOMASS

Species by
Foraging Class,

Douglas Fir Type
1968
Terr, per
100 acres

(JUNE-AUGUST)

Mean
Weight
_ (gms)

Standing Crop
Biomass ,grams
per 100 acres

Ground-seed (gs)
Oregon Junco
Gassin Finch

28.8
5.8

17.7
27.6

509.8
160.1
669.9

9.2
9.2

56.0
12.0

515.2
111.3
626.5

51.8
6.9
6.9
1.2
2.3
2.3

12.2
88.0
30.0
145.0
35.0
25.6

632.0
607.2
207.0
174.0
80.5
58.9
1s759 .6

19.0
11.5

13.1
29.0

248.9
333.5

Warbling Vireo
Mountain Chickadee

7.5
5.8

11.3
12.0

84.8
69.6

Ruby-crowned Kinglet
Solitary Vireo

5.8
5.2

6.1
12.5

35.4
65.0
837.2

7.5
6.9

11.8
10.2

88.5
70.4
158.9

5.8

10.1

1.2

45.2

Foilage-seed (fs)
Evening Grosbeak
Pine Siskin
Ground-insect (gi)
Chipping Sparrow
American Robin
Swainson Thrush
Red-shafted Flicker
Townsend Solitaire
Hermit Thrush
Foilage-insect (fi)
Audubon Warbler
Western Tanager

Air-insect (ai)
Dusky Flycatcher
Hammond Flycatcher
Timber-searching (ts)
Red-breasted Nuthatch
Timber-drilling (td)
Williamson Sapsucker
TOTALS 20 species

200.6

54.2
4,006.0
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Ta b l e 25
A V I A N S T ANDI N G C R O P B I O M A S S

Species by
Foraging Class

(JUNE-AUGUST)

Riparian Creek Bottom
1968
Terr, per
Mean
Weight
100 acres
(sms)

Standing Crop
Biomass,grams
per 100 acres

Ground-seed (gs)
Ruffed Grouse
Song Sparrow

25 .0
10.0

612.5,515.2
21.0

13.971.3
210.0
14.181.3

Foilage-seed (fs)
none
Ground-insect (gi)
American Robin
Chipping Sparrow
Swainson Thrush

15.0
5.0
2.5

88.0
12.2

30.0

320.0
61.0
75 .0
456.0

Foilage-insect (fi)
American Redstart
MacGillivray Warbler

65.0
45.0

11.4

Warbling Vireo
Winter Wren

35.0
35.0

11.3
9.5

395.5

Black-capped Chickadee
Audubon Warbler

15.0
5.0

12.0

180.0

8.2

533.0
513.0

13.1
2,019,5

Air-insect (ai)
Hammond Flycatcher

47.5

10.2

Timber-searching (ts)
Red-breasted Nuthatch
TOTALS 13 species

10.1

307.5

25,3
17,704.6

